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toxicity — to control spontaneous hemorrhage, and to 
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ver one hundred scientific studies 
by investigators covering problems of consti- 
pation and bowel evacuation in every major 
branch of the profession—give unprecedented 
support to SENOKOT Tablets and Granules 
— the largest bibliography of any laxative. 


ACCURATELY DEFINED MECHANISM OF 
ACTION Neuro-stimulation. of the myenteric 
plexus of Auerbach, producing physiological 
colonic peristalsis and natural defecation— 
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or small intestine. 


VIRTUALLY NO REPORTS OF GRIPING Co- 
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hyperperistaltic turmoil. 


VISUAL EVIDENCE OF A NORMAL MUCOSA 
Clinical sigmoidoscopy and experimental tis- 
sue studies, microscopically, reveal no evi- 
dence of contact irritation. 
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effective bowel evacuation in both simple and 
chronic constipation. Ideal in the treatment 
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drug therapy: 


pinpoint the facts...3 
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(May) 1960. 3. Steigmann, F.: ‘Newer Drugs in the Therapy of Constipation” 
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SUCCESSFUL FAMILY 
PLANNING...BASED ON 
YOUR COUNSEL AND 


LANESTA GEL 


Every young couple about to be married needs advice of all sorts, and they'll get it, too — from every- 


body — some good, some bad. But some of the most valuable counsel they can get — help in planning 
their own family — comes best from you. Their family happiness for many years can depend on what 


you suggest to them, including your recommendation for the use of Lanesta Gel. 


Lanesta Gel, with or without a diaphragm, is a most effective means of conception control. Lanesta Gel 
offers faster spermicidal action because it rapidly diffuses into the seminal clot. In fact, Gamble 
(“Spermicidal Times of Commercial Contraceptive Materials — 1959”"*) found the mean diffusion 
spermicidal time of Lanesta Gel to be three to seven times faster than the mean diffusion times of ten 
leading commercially available contraceptive creams, gels, or jellies. 


Lanesta Gel has complete esthetic acceptance and is well tolerated. *cambie.c. P.: Am. Pract. & Digest. Treat, 11:852 (Oct.) 1960 


A PRODUCT OF LANTEEN® RESEARCH —<@{iig Distributed by 
Supplied by Esta Medical Laboratories, Inc., Alliance, Ohio BREON LABORATORIES INC., New York 18, N. Y. 
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“almost without 
exception” 
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uterine bleeding— 


EGINOV ID 


restores functional balance...arrests bleeding 


The consistency with which Enovid restores the endocrine 
deficit of hypofunctioning ovaries is seldom more evident 
ihan in its prompt, positive control of dysfunctional uterine 
bleeding. 

During adolescence, the menopause or whenever deficient 
or irregular elaboration of progesterone leads to menorrhagia 
or metrorrhagia the potent progestational activity of Enovid 
may be relied on to exert prompt and definite hemostatic 
action. Moreover, Enovid may be prescribed without the 
risk of inducing hirsutism or other virilizing effects. 

“Dysfunctional bleeding can, almost without exception, be 
controlled with hormonal therapy,” Southam! asserts and 
continues, “norethynodrel (Enovid) ... will produce hemo- 
Stasis within 24 hours. ...” 
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Dosage and Supply: /n menorrhagia, 20 mg. daily for four or five 
days, reduced to 10 mg. through day 25. If the period is still 
menorrhagic, the same dosage schedule should be repeated; if 
normal, 10 mg. daily should be given from day 5 to day 25 
through two or three succeeding cycles. Jn metrorrhagia, 10 or 
20 mg. of Enovid daily until day 25 to control bleeding. The 
determined dosage should be continued daily from day 5 to day 
25 for two or three consecutive cycles and then withdrawn to 
determine whether the menstrual cycle has returned to normal. 
Enovid (brand of norethynodrel with ethynylestradiol 3-methyl 
ether) is supplied in uncoated, scored, coral-colored tablets of 
10 mg. each. 


c.o. SEARLE & CO. * CHICAGO 80, ILLINOIS 
Research in the Service of Medicine 


1. Southam, A. L.: Dysfunctional Uterine Bleeding in Adolescence, Clin. Obst. & Gynec. 
3:241 (March) 1960. 
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‘Hacessive sound nutrition with limited calories 


Metrecal may be used as the cornerstone of a pregnancy diet 
to avoid too-rapid weight gains or to effect desirable reduc- 


and rapid 


weight Ja wn tion. The daily 900-calorie ration provides 70 Gm. of protein, 
t : : plus all essential vitamins and minerals, including generous 
tL pregnancy amounts of calcium (2.0 Gm.) and iron (15 mg.) 


predisposes 


/ / highly flexible 
0 LOMEMU.... 


When substantial weight loss is indicated, Metrecal alone can 
provide the complete diet. Metrecal can also be used for one 
or two meals a day or as the total diet two or three days a 
week. Postpartum, Metrecal provides an excellent method for 
losing weight or preventing additional weight gain. 


patient cooperation shown clinically 


The high satiety, simplicity of use, and palatability of Metrecal 
provide patients with a strong motivation to cooperate in 
weight-control programs.?*-4 Metrecal relies on sound nutri- 
tional principles for weight control. No appetite depressants 
or complex diets are required. 


Available in powder and liquid forms in a variety of flavors 


references; (1) Taller, H.: The Problem of Obesity, Am. J. Obst. & Gynec., 
78:1144-1148 (Novy.) 1959. (2) Antos, R. J.: The Use of a New Dietary Product 
(Metrecal) for Weight Reduction, Southwestern Med. 40:695-697 (Nov.) 1959. 
(3) Tullis, I. F.; Allen, C. E., and Overman, R. R.: Simple Effective Weight Re- 
duction: A Clinical Study, Scientific Exhibit, 6th Internat. Cong. Int. Med., Basel, 
Switzerland, Aug. 24-27, 1960. (4) Roberts, H. J.: Effective Long-Term Weight 
Reduction — Experiences with Metrecal, Am. J. Clin. Nutrition 8:817-832 (Nov.- 
Dee.) 1960. 
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DIETARY FOR WEIGHT CONTROL 
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Preanesthetic Adjunct 
Aids Ob and Short-Term Surgery 


Propiomazine Hydrochloride, Wyeth 


acts for 3-4. hours 
cuts recovery-room time 


Predictable, short-acting LARGON provides sedation that relieves ap- 
prehension and produces a light sleep. It enhances the action of anal- 
gesics and anesthetics, reducing the need for CNS depressants and 
extending the margin of safety. Its short action, similar to meperidine, 
permits repeat doses without overlapping effect. Also provides antiem- 
esis. LARGON has not been observed to produce maternal or fetal de- 
pression, jaundice or blood dyscrasias, or adverse cardiovascular effects. 


Supplied: Larcon, 20 mg. per ce. in Water for Injection U.S.P., available in 
ampuls of 1 and 2 ce., packages of 25. For further information on prescribing and 
administering LARGON, consult current Direction Circular enclosed with medica- 
tion, or available on request. 


Wyeth Laboratories Philadelphia 1, Pa. 
16-78 CB 
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Stops the itch she dreads to scratch 


IN PRURITUS VULVAE—whatever its cause—ES-A-CORT 
he!ps you control the intolerable itching and embarrass- 
ment within minutes. ES-A-CORT’S balanced combination 
of hydrocortisone, estrogen, and vitamin A. . . poten- 
tiated by DOME’S exclusive ACID MANTLE vehicle. . . re- 
lieves inflammation, itching and edema; facilitates heal- 
ing, and restores the normal tonicity, vitality and protective 
acidity of mucosa and skin. CAUTION: contraindicated in 
Patients with carcinoma of breast or genitalia. 


ES-A-CORT 


CREME (pH 4.6) LOTION 
micronized hydrocortisone al- 
cohol, vitamin A and estrone in 
the exclusive ACID MANTLE® ve- 
hicle. 


DOME CHEMICALS INC. 


New York s@% Los Angeles 


WORLD LEADER IN DERMATOLOGICAL 
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no longer 


detoured 
by 


diarrhea 


DONE 


Donnatal® with Kaolin and Pectin compound 


2s DONNAGEL’S comprehensive antidiarrheal formulation gives 
the green light to normal activity, through its fast and dependable 
control of intestinal hypermotility. 
Each 30 cc. (1 fl. oz.) of DONNAGEL contains: 
Natural belladonna alkaloids: 


hyoscyamine sulfate .......... 0.1037 mg. 
atropine sulfate.................. 0.0194 mg. 
hyoscine hydrobromide ...... 0.0065 mg. 


also available 


INNAGEL 


neomycin base 210 mg.) per 30 cc DONNAGEL plus powdered opium USP. 24.0 
mg. per fl. oz. (equivalent to paregoric 6 mi). 
This is the usual adult dose 


All three forms available in bottles of 6 fl. oz 


a 
Phenobarbital (14 gr.) .............. 16.2 mg. 
| 
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tus neomy fate meg 7S 


when hemorrhoids complicate pregnancy... 


ANORECTAL COMFORT IN MINUTES 


start treatment with 


| ® hemorrhoidal suppositories with 
hydrocortisone acetate, 10 mg. 


to reduce the inflammatory reaction and to provide immediate relief of anorectal pain 


and itching, two Anusol-HC Suppositories daily for 3 to 6 days. 


then to maintain patient comfort 


® 
A Ni LJ = | suppositories and unguent 


to prevent recurrence of symptoms, one Anusol Suppository morning 


and evening and after each evacuation. Supplement with Anusol Unguent 
as required. 


Neither Anusol nor Anusol-HC contains analgesic or anesthetic drugs which might mask symptoms 
of serious rectal pathology. - 


April, 1961 
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Norwegian 


Cod Liver Oi ‘ \ 


 watent 2 
CONTAINS: 


promote tissue repair 


DESITIN 


OINTMENT 


pioneer external cod tiver oil therapy (rich in 
unsaturated fatty acids and vitamins A and D) 


with 


DESITIN OINTMENT eases pain, protects, stimulates smooth granulation and epitheli- 
zation ...*without harm...without sensitizing or toxicity. Dressings may be changed 
painlessly without disturbing the healing process. Desitin Ointment is sterile and ready 


for immediate use on... wounds « burns « external ulcers « pilonidal cysts and 
sinuses « ileostomy stomas « lacerations...as a postoperative dressing 


For samples, please write... DESITIN CHEMICAL COMPANY 812 Branch Ave., Providence 4, R. I. 
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Proven 


in over six years of clinical use and 
more than 750 published clinical studies 


Effective 


for relief of anxiety and tension 


Outstandingly Safe 


simple dosage schedule produces rapid, dependable 
it tranquilization without unpredictable excitation 


9 no cumulative effects, thus no need for difficult 
dosage readjustments 


3 does not produce ataxia, change in appetite or libido 


A does not produce depression, Parkinson-like symptoms, 
jaundice or agranulocytosis 


5 does not impair mental efficiency or normal behavior 


Miltown: 


meprobamate (Wallace) 


Usual dosage: One or two 400 mg. tablets t.i.d. 
Supplied: 400 mg. scored tablets, 200 mg. 
sugar-coated tablets; in bottles of 50. 


Also supplied in sustained-release capsules... 


Mepro sp an’ 


Available as Meprospan-400 (blue-topped sustained- 
release capsules containing 400 mg. meprobamate), 
and Meprospan-200 (yellow-topped sustained-release 
capsules containing 200 mg. meprobamate). 


(i WALLACE LABORATORIES / Cranbury, N. J. 
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feels like 


d ew 
Womall 


basic therapy in vaginitis eliminates symptoms 
- itching burning leukorrhea - malodor - destroys 
pathogens - Trichomonas vaginalis - Candida (Mo- 
nilia) albicans - nonspecific organisms...alone or 
in combination: has these advantages - high rates 
of clinical and cultural cures - effectiveness even 
in menstrual blood and vaginal debris: safe and 
nonirritating to delicate inflamed tissue - esthet- 
wally acceptable with no disagreeable staining 


TRICORURON 


xime and furazolidone) Improved 
/ Suppositories 


EATON LABORATORIES 


Division of The Norwich Pharmacal Company 
=// NORWICH, NEW YORK 
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YOUR 
GOLA of 


BARD-PARKER 
STERILE BLADES 


in the puncture-resistant 


Casuly opened package 


CARBON 


SHARP at equal hardness—carbon holds its cutting edge 
longer. 


RIGID the ‘RIB’—exclusive with the B-P RIB-BACK car- 
bon steel blade gives extra rigidity. Rolling a ‘rib’ on 
stainless is difficult and too costly. 


SAFE danger of breakage during surgery is minimized— 
carbon has a greater degree of toughness without em- 
brittlement. 


STAINLESS 


CORROSION RESISTANT will not corrode when subjected to 
a reasonable period of thermal sterilization. 


ECONOMICAL resterilization of exposed but unused blades 
eliminates ‘discards’—saves costs. 


TIME-SAVING may be attached to handles for emergency 
use in put-ups involving cardiac arrest, tracheotomy, 
paracentesis, or wherever pre-assembly is necessary. 


BARD-PARKER BLADES are available: MoAStorile p-P riB-BACK carbon steel (6 of one size 


Sterile B-P RIB-BACK carbon steel (individual package) yet package) 


B-P stainless steel (individual package) B-P RACK-PACK RIB-BACK carbon steel (gross ond 
half gross units of one size) 


(BP) BARD- PARKER COMPANY, INC. 
- ANBURY. CONNECTICUT 


A DIVISION OF BECTON, DICKINSON AND COMPANY 


BARD-PARKER * B-P * RIB-BACK * RACK-PACK * IT’S SHARP ore trademorks 
| 
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what 
is the | place 


antibiotic 
therapy today? 


For stubborn infections caused by: 


sensitive strains of gram-negative 
organisms, such as 

Escherichia coli 

Aerobacter aerogenes 

Klebsiella pneumoniae 

Bacillus proteus 

Pseudomonas aeruginosa 


and sensitive strains of gram-positive 
organisms, such as 
Staphylococci 

Enterococci 
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When bacterial resistance precludes the use of other antimicrobials: 


“There appears to be no doubt that kanamycin has been lifesaving in those instances in which 
organismal resistance precludes the use of other antimicrobials.”! 


“...in moderately severe or severe infections which are about equally susceptible to more than 
one antimicrobial agent, including kanamycin, the choice of therapy should be determined on 
the basis of relative potentiality for inducing serious toxic effects.” 


Individualized dosage essential 


The major toxic effect of parenterally administered 
kanamycin is its action on the auditory portion of the 
eighth nerve. To minimize the risk of ototoxicity, the 
daily dose of 15 mg./kg. should not be exceeded except 
in rare instances nor should the duration of therapy 
be prolonged. 


The drug should be used with caution and in reduced 
dosage in patients with impaired renal function to 
avoid excessively high blood levels. Evidence of renal 
irritation frequently occurs during therapy, but this 
effect appears to be reversible on cessation of therapy 


and is not an indication for withdrawing the drug if . 


the patient’s infection is responding. 


No blood dyscrasias or hepatic toxicity have been 
noted. 


Recommended directions for the use of KANTREX In- 
jection are contained in the Official Package Circular 
which accompanies each vial. 


SUPPLY 


Available in rubber-capped vials as a ready-to-use 
sterile aqueous solution in two concentrations: 


KANTREX Injection, 0.5 Gm. kanamycin 
(as sulfate) in 2 ml. volume. 


KANTREX Injection, 1.0 Gm. kanamycin 
(as sulfate) in 3 ml. volume. 


Also available —for oral use in intestinal infections 
or for preoperative bowel sterilization (not for sys- 
temic medication) : KANTREX Capsules, each contain- 
ing 0.56 Gm. kanamycin (as sulfate), bottles of 20 
and 100. 


1. Council on Drugs: J.A.M.A. 172:699, 1960. 
BRISTOL LABORATORIES 
SYRACUSE, N.Y. 


Division of Bristol-Myers Company 


SPECTRUM CHART OF BRISTOL ANTIBIOTICS 


Protozoa Viruses Rickettsii Gram-Negative Bacteria Gram-Positive Bacteria 
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Julius Schmid, Inc. 
423 West 55th Street, New York 19, N. Y. 
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when the need 
for iron is acute... 


inject 


ASTRAF I.V. 


(Brand of dextriferron) 


intravenously 


Write for literature and professional sample 


ASTRA PHARMACEUTICAL PRODUCTS, INC. 
Worcester, Mass., U.S.A. 
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BENDECTIN 


at bedtime“) 


prevents 
morning sickness 
here! 
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“...L have gained the best results with 
[Bendectin]... Because these tablets have 
a protective coating... the dose taken at 
night becomes effective in the morning.” 


NEW DOUBLE-BLIND STUDY SHOWS BENDECTIN 
EFFECTIVE IN 94% OF PATIENTS?’ 


Number of | Complete | Partial 


Medication patients relief relief | Failure 

Bendectin 52 23 26 3 
(442) (50%) (62) 

Placebo 57 13 24 20 


(23%) | (42%) | (352) 


“Bendectin was administered in a preliminary study to 146 patients and later, 
in a controlled, double-blind study to 52 patients, or to a total of 198 patients 
suffering from nausea and vomiting of pregnancy. A very gratifying thera- 
peutic response was obtained in 178 or 90 per cent. In a double-blind portion 
of this study, the response of 52 patients treated with Bendectin was com- 
pared with that of 57 other patients treated with a placebo. In this group of 
109 patients, there was a favorable response to Bendectin in 94 per cent and 
to the placebo in only 65 per cent.”’2 


Measure Bendectin against your present Rx: 


Q.-Has your present Rx been shown to relieve morning sickness — before it 
starts — in more than 9 out of 10 patients ?2-5 

Q. Is your present Rx free of phenothiazine-like side effects and habituating 
properties ? 

Q. Is it economical ? Does it cost less per day, for example, than a quart of milk? 


With Bendectin, the answer to all three is YES. 


FORMULA: SUPPLY: ‘Bottles of 100 and 500, 

Each white, specially coated tablet contains: 1. Middleton, T. F.: Postgrad. Med. 24:699, 1958. 
Bentyl (dicyclomine) hydrochloride ........ 10 mg. 2. Geiger, C. J., et al.: Obst. & Gynec. 5:688, 1959. 
Decapryn (doxylamine) succinate .......... 10 mg. 3, Nulsen, R. O.: Ohio State M. J. 53:665, 1957. 
Pyridoxine hydrochloride 10 mg. 


4. Personal communications, 1956-57, 
DOSAGE: Two tablets at bedtime. 5. Towne, J. E.: Internat. Rec. Med. 171:583, 1958. 


TRADEMARKS: BENDECTIN®, BENTYL@, DECAPRYN® 


The Wm. S. Merrell Company 
Cincinnati, Ohio « St. Thomas, Ontario 
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Holding blood loss to a minimum is a medical precept. 
Clinical studies show that lack of capillary integrity causes 
abnormal bleeding four times as often as coagulation defects.' 


Adrenosem aids capillary integrity by decreasing excessive 
capillary permeability and promoting retraction of severed 
capillary ends. 

Adrenosem protects against bleeding from 
PREOPERATIVELY Small vessels, thus assuring a clearer 


operative field and minimizing the need 
for transfusions. 


POSTOPERATIVELY Adrenosem reduces postoperative bleeding. 


fand to maintain capillary integrity... re m 


SALICYLATE 


(Brand of carbazochrome salicylate) 


Used nonsurgically, Adrenosem controls internal bleeding 
associated with vascular pathosis, as in peptic ulcer, 
telangiectasia, purpura, ecchymosis, ulcerative colitis, and others. 


Contraindications: None at recommended dosage levels—seven 
years’ clinical use, over 15 million doses, and over 35 
published studies prove the safety and effectiveness of 
Adrenosem. 

Supplied: Ampuls, 5 mg. (1 cc.) and 10 mg. (2 ec.) for I.M. injection; 
Tablets, 1 and 2.5 mg.; Syrup, 2.5 mg./5 ce. (1 tsp.) 

1. Haden, R.L., et al.: Ann. N.Y. Acad. Sc. 49:641 (May 11) 1948. 


2. Cheraskin, E.: J. Am. Dent. Assn. 58:17 (April) 1959. 
*U.S. Pat. Nos. 2581850; 2506294 
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THE S. E. MIASSENGILL COMPANY 


Bristol, Tennessee - New York . Kansas City . San Francisco 
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to make up 
more 


TRICHOTINE 


solution 
for our 
examining 
room.” 


You can see for yourself the efficient detergent action of 
Trichotine solution in reducing promptly a cervical plug 
(using a saturated cotton pledget), or washing away the 
“cheesy” exudate of monilia. 


TRICHOTINE is just as effective for therapeutic irrigation by your patient at home 
The same qualities — detergency, antisepsis, healing — 
make Trichotine ideal for the treatment of cervico-vagin- 
itis and leukorrheas, alone or in conjunction with other 
antimicrobials. In the itching, burning, and foul odor of 
non-specific vaginitis and leukorrhea the action of Tri- 
chotine is immediate and gratifying to the patient. 


The more you expect of a douche, the more you will use 

Trichotine in the office and prescribe it for home irriga- 

The tion, and recommend it as well for postmenstrual and 
modern postcoital hygiene. 


detergent "SURFACE TENSION: TRICHOTINE 34 DYNES; VINEGAR 60 DYNES; TAP WATER 70 DYNES, 


RICHOTINE 


THE FESLER COMPANY, INC. 375 Fairfield Avenue, Stamford, Conn. 
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MORE~RAPID 
HEALING 

AND BETTER 
SURGICAL 
RESULTS 


1 PRODUCT OF THE SURGEON’S SKILL & TECHNIC 
THE QUALITY LINE OF OB-GYN SUTURES 


| SURGICAL PRODUCTS DIVISION 
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FOR OBSTETRIC AND GYNECOLOGIC PROCEDURES 


NEW HIGH TENSILE SURGICAL GUT 


increased knot and tensile strength: Exclusive processing methods 
provide a completely uniform gut of higher knot strength plus im- 
proved tensile strength. 


softer, smoother strand: Satin matte finish eliminates fraying. Gut 
is less irritating to tissue and holds knots more securely. 


controlled absorption: Carefully controlled chromic processing 
maintains in situ gut strength during wound healing. Rigid lab- 
oratory digestion tests assure a uniform rate of absorption and 
compatibility with tissue. 3 


armed on ATRAUMATIC® NEEDLES: New drilled end design per- 
mits uniform tempering of entire needle for greater strength. The 
needle holder may be placed far back on the needle shaft for 
greater tissue ‘‘bite’’. Flat surface opposite cutting edge is car- 
ried back on the needle shaft for a firm grip in the needle holder. 


and to assist in episiotomy repair ... DOUBLE-ARMED EPISIOR- 
RHAPHY SUTURE. Just cut strand to needed length to get two 
sutures: one with taper needle for deep tissue work; one with cut- 
ting needle for subcuticular stitching and, if desired, skin closure. 


All sutures are available in the safer, easy-to-dispense SURGILOPE SP® Sterile Suture Strip Pack—winner 
of the 1960 Packaging Institute Award for the most outstanding advance in applied packaging technology. 


| SURGICAL PRODUCTS 


AMERICAN CYANAMID COMPANY - 30 ROCKEFELLER PLAZA - N. Y., N.Y. - SALES OFFICE: DANBURY, CONN 
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YLMERATE?! 


the therapeutic vaginal 


douche of choice 


Controlled use as per your prescription only! Supplied in pint size 
bottles, each with convenient measuring cap. 


For adjustment of vaginal pH and control of pathogenic 
organisms. 


More effective than vinegar. 


Ideal for use alone or as an adjunct therapy in Trichomoniasis, 
Moniliasis, non-specific Leukorrheas, Vaginitis and as 

Vaginal Prophylaxis. Follow-up therapy after cauterization in 
the treatment of cervical pathology. 


Nylmerate Solution offers these advantages: 
. Effective in presence of organic tissue 
2. Quickly relieves itching and irritation by removing 

accumulated discharges from the vagina 

. Dissolves thick tenacious mucus 

. Combats offensive odor 

. Soothes and heals 

. Helps prevent development of further bacterial 
infection and hastens recovery. 


Ingredients: phenyimercuric acetate 0.2% in a buffered solvent of alcohol 50°C, acetone 10% and de-ionized water q s., added 
certified color with pH adjusted to 4.9 and surface tension to 32 dynes. 


HOLLAND-RANTOS CoO., INC. + 145 Hudson Street »« New York 13, N. Y. 
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for the first time = 
adequateiron 
in convenient 
sustained-release 
form for more 


efficient assimilation 


« 


ronosules 


sustained-release capsules 


for improved treatment of iron-deficiency anemia 
now controlled release of more adequate amounts of iron 
© ina form compatible with the body’s ability to utilizeiron® » ® 


3 m@ Each Mol-lron® Chronosule® contains 390 mg. of ferrous sulfate a 
and 6 mg. of molybdenum oxide—sufficient iron to achieve caer “ a 
tive therapeutic response. 

Gradual dosage release means greater patient cna 
minimal likelihood of gastrointestinal disorders. 

Marked increases in hemoglobin and hematocrit levels throught 
sustained liberation of more absorbable Mol-lron throughout #@ 
gastroileal transit. 2a 
Thus, all the advantages of Mol-lron, the specially processed, 
co-precipitated complex of ferrous and molybdenum compounds, @ 
now in the form most conducive to efficient assimilation. * 


Comparative patterns of gastrointestinal absorption of iron following standardized test doses a 
of Mol-Iron Chronosules and of ferrous sulfate capsules (normal fasting adults) " 


~MOL-IRON CHRONOSULES: (18 subjects) 
ferrous sulfate capsules: (7 subjects) 


0 
FASTING HOURS 2 + 6 8 


The curve for ferrous sulfate reflects a sharply increased absorption of iron during 
the first two-hour period, and a progressive waning of absorption during each of 
the succeeding test intervals. In contrast, the curve for Mol-lron Chronosules 
mirrors a sustained and efficient rate of iron absorption over a full six-hour span 
following oral intake. 


Dosage: Adults—one Mol-lron Chronosule daily. In severe anemia, one Chronosule twice 
daily. Children—one Mol-lron Chronosule daily. Supplied: in bottles of 30 Chronosules. 


WHITE LABORATORIES, INC. Kenilworth, New Jersey 
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TO TREAT 


RESPIRATORY 
INFECTIONS 
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When it’s penicillin-susceptible 
and the patient is not allergic 
Use an orally maximal penicillin 


|  MAXIP 


potassium phenethicillin 


® 


Consistent dependable therapeutic response through 
maximal absorption, maximal serum concentration and 
longer duration of inhibitory antibiotic levels for less 
susceptible organisms. 


Available as Maxipen Tablets, 125 mg. and 250 mg.; 
Maxipen for Oral Solution, 125 mg. per 5 cc. of recon- 


stituted liquid. Literature on request 


When you hesitate to use penicillin 
(eg. possible bacterial resistance or allergic patient) 


You can count on 


triacetyloleandomycin | 


Extends the Gram-positive spectrum of usefulness to 
include many staphylococci resistant to one or more of 
the commonly used antibiotics—narrows the spectrum 
of side effects by avoiding many allergic reactions and 
changes in intestinal bacterial balance. 


Available as Tao Capsules, 250 and 125 mg.; Tao Oral 
Suspension, 125 mg. per 5 cc.; Tao Pediatric Drops, 
100 mg. per cc. of reconstituted liquid; Intramuscular 
or Intravenous as oleandomycin phosphate. Other Tao 
formulations also available: Tao®-AC (Tao, analgesic, 
antihistaminic compound) Tablets; Taomid® (Tao with 
Triple Sulfas) Tablets, Oral Suspension. 


Literature on request 


| and for nutritional support VITERRA® vitamins and minerals 
Formulated from Pfizer’s line of fine pharmaceutical products 


New York 17, N. Y., Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being™ 


\pril, 1961 
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faster recovery, greater comfort 
for your OB-GYN patents 


ed 


Administered before and after cervicovaginal surgery, irradiation, delivery, 
and office procedures such as cauterization, FURACIN CREAM promptly controls 
infection; reduces discharge, irritation and malodor; hastens healing. FURACIN 
CREAM is active in the presence of exudates, yet is nontoxic to regenerating 
tissue, does not induce significant bacterial resistance nor encourage monilial 
overgrowth. 


FURACIN CREAM |. 


BRAND OF NITROFURAZONE 


Furacin 0.2% in a fine cream base, water-miscible and self-emulsifying in body fluids. Tubes of : : 
3 oz., with plastic plunger-type vaginal applicator. Also available: Furacin Vaginal Suppositories. 


THE NITROFURANS —a unique class of antimicrobials 
° EATON LABORATORIES, NORWICH, NEW YORK Oper 
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IN BRIEF \ 


BONINE (meelizine hydro- 
chloride) is the dihydrochlo- 
ride of 1-p-chlorobenzhydryl- 
4-m-methylbenzylpiperazine, 


an antihistaminic-anticholin- 
ergie compound for preven- 
tion and relief of nausea and 
vomiting due to a variety of 


uses. 


<DICATIONS: Valuable in the 
mptomatie relief of nausen 


aud vomiting of pregnancy. 
indicated for motion 
kness, radiation sickness, 


rtigo associated with Méniéres syndrome, labyrin- 


itis, fenestration procedures, vestibular dysfunction, and 


zziness associated with cerebral arteriosclerosis. 


‘MINISTRATION AND DOSAGE: For control of nausea and 
miting of pregnancy, a single dose of 25 to 50 mg. at 
dtime is usually effective. For dosage schedules tn other 
lications, see package insert. 


S:DE EFFECTS: Not a phenothiazine, the side effects re- 
ported in association with BONINE have been uncompli- 


uncomplicated 


prevention of “next-morning sickness” with 
a single bedtime dose 


BRAND OF MECLIZINE HYDROCHLORIDE 


a record of effectiveness, excel- 
lent toleration, and economy 


PIZER LABORATORIES Division, Chas. Pfizer. Co., Inc. Brooklyn 6, N.Y. / Science for the world’s well-being™ 


eated, mild and/or transient 
and consist of occasional 
drowsiness, dryness of the 
mouth, and blurred vision. 
There are no known contra- 
indications to BONINE. 


PRECAUTIONS: As with other 
antihistaminie compounds, 
the physician should inform 
patients of the need for 
caution in driving a‘ear or 
when engaged in other ae- 
tivities requiring alertness. 


SUPPLIED: BONINE Tablets, scored, tasteless, 25 mg. 
BONINE Chewing Tablets, mint-flavored, i 


Ne 
25 mg. BONINE Elixir, cherry-flavored, 
12.5 mg. per teaspoonful (5 ee.). 
only rarely does one drug meet so well yo 
the needs of one condition 


More detailed professional information . 
available on request. 
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WHAT IS TRIMAGILL? 

Trimagill is presented as a powder for insufflation and as dry, non- 
greasy vaginal inserts containing Tartaric Acid, Citric Acid, Dextrose, 
Boric Acid, Potassium Bitartrate, Potassium Alum, and Adhesives. 


TRIMAGILL IS LOGICAL! 

Pathogenic micro-organisms that cause vaginal infections are incapable 
of surviving or propagating in a low pH environment. Trimagill pro- 
duces and maintains a vaginal pH of 2.0 to 2.5—thus, infecting or- 
ganisms are destroyed because an unfavorable environment is created. 


TRIMAGILL IS EFFECTIVE! 

Trimagill’s low pH favors the growth of beneficial Déderlein bacilli 
and helps restore vaginal flora following infections. Unlike antibiotics 
Trimagill does not foster monilia overgrowth. 


TRIMAGILL IS PRACTICAL AND CONVENIENT! 


Trimagill Powder adheres to the vaginal mucosa for several hours 
—eliminates need for vaginal and introital packs or external pads. 
Trimagill Powder is easily applied during office visits; Trimagill Vaginal 
Inserts are recommended for patient use between office visits. 


UNINTERRUPTED MEDICATION! 


Trimagill treatment may safely be continued during menstruation thus pre- 
venting the normal physiological change from an acid to an alkaline pH. 


TRIMAGILL IS SAFE! 


No untoward reactions have been reported in over 3,000 cases treated 
to date. The combination of ingredients in Trimagill produces an un- 
usually low pH with emollient properties that prevent irritation of 
mucous membranes. 


TRIMAGILL 1S PROVED BY CLINICAL EXPERIENCE! 


Published paperst representing years of clinical experience in over 
3,000 patients demonstrate the effectiveness and safety of Trimagill. 
Trimagill was used successfully in these cases primarily for acidification 
of the vaginal tract in treatment of vaginal infections. It was also used 
and is. recommended as a non-absorbable agent following conization 
of the cervix to help eliminate postoperative sloughing, perineal odor, 
absorb secretion and maintain an acid pH. 


TRIMAGILL 1S SUPPLIED: 


As Powder: 5 oz. Plastic Insufflator Bottles; As Vaginal Inserts: Boxes 
of 24. NOTE: Consult package circular for full details on instructions 
for use of both Powder and Vaginal Inserts. - 


WRITE FOR SAMPLES AND REPRINTS 


*Patent Applied For. 
{Reprints of published papers available on request. 


ASSENGILL COMPANY 


Bristol, Tennessee 


Kansas City San Francisco New York 
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Each of the babies pictured on this page 
was borne by a mother with a documented 
previous history of true habitual abor- 
tion, who was treated with DELALUTIN 
during the pregnancy leading to this birth 


LIVING PROOF OF FETAL SALVAGE WI] 


DELALUTIN 


SQUIBB HYDROXYPROGESTERONE CAPROATE Improved Progestational Therapy 


Garden City, N. Y. 


Lincolnwood, Ill. 


Denver, Colo. 
Skokie, Ill. 


Roselle, Ill. Seaford, N. Y. Hartford, Conn. East Williston, N. Y. « Norwich, Vt. 


DELALUTIN offers these advantages over other progestational agents 


* long-acting sustained therapy * more effective in producing and maintaining a 
completely matured secretory endometrium * no androgenic effect * more concen- 
trated solution requiring injection of less vehicle * unusually well-tolerated, even in 
large doses * fewer injections required + low viscosity makes administration easy 


Complete information on administration and dosage is supplied in the package insert 
Supply: 
Vials of 2 and 10 cc., each containing 125 mg. of hydroxyprogesterone caproate in benzyl benzoate and sesame oil. 
Also available: DELALUTIN 2X in 5 cc. multiple-dose vials. Each cc. contains 250 mg. hydroxyprogesterone caproate 
in castor oil, preserved with benzyl alcohol. 


SQUIBB | . hy) Squibb Quality — The Priceless Ingredient 


‘DELALUTIN’® Is A SQUIBB TRADEMARK 
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ton u tt ization toves hes prclure 
iron utilization depends principally upon the rate of erythropoiesis!:2 which, in turn, is controlled by the hormone, 
erythropoietin.3.4 Cobalt is the only clinically proved agent which enhances the formation of erythropoietin®. 
... providing a rational physiologic approach to the treatment of anemia. () RONCOVITE-MF, through cobalt- 
created erythropoietin, produces a more .rapid and complete red blood cell and hemoglobin response in 
iron deficiency anemia of pregnancy.?-9 Typically, in a study of pregnant patients, “. . . utilization of orally 


administered iron was increased roughly twofold by the simultaneous administration of cobalt.”? # 


Each tablet contains: cobalt chloride (cobalt as Co, 


® 
3.7 mg.) 15 mg. and ferrous sulfate, exsiccated, 100 mg RONC OVI I E-mf 


(1) Bothwell, T. H.; Pirzio-Biroli, G., and Finch, C. A.: J. Lab. & Clin. Med. 51:24, 1958. (2) Beutter, E., and 
Buttenwieser, E.: J. Lab. & Clin. Med. 55:274, 1960, (3) Gordon, A. S.: Physiol. Rev. 39:1, 1959, 
_{4) Rosse, W. F., and Gurney; C. W.: J. Lab. & Clin. Med. 53:446, 1959. (5) Goldwasser, E.; Jacobson, 

L. 0.; Fried, W., and Pizak, L. F.: Blood 13:55, 1958, (6) Murdock, H. R., Jr.: J. Am. Pharm. 
A. (Scient. Ed.) 48:140, 1959. (7) Center, W. M.; Clin. Med. 7:713, 1960. (8) Craig, 
; P. E.: Clin. Med. 6:597, 1959. (9) Holly, R. G.; Clin. Obst. & Gynec, 1:15, 1958. 


m LLOYD BROTHERS, | 


Cincinnati 29, Ohio 
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Capillary protective 


measures in pregnancy 


Prenatal treatment and threatened abortion 


During pregnancy, fragile capillaries, 
increased capillary permeability, de- 
cidual bleeding, and the tendency 
toward edema are well recognized. 
Essential capillary protective factors 
are an integral part of the prenatal 
regimen. 


The inclusion of Hesperidin or other 
citrus bioflavonoids as a “precaution- 
ary measure” in every pregnancy and 
as an “essential measure” in habitual 
aborters insures the restoration and 
maintenance of capillary integrity and 
helps prevent spontaneous abortion. 


The rationale of Hespiridin and other 
citrus bioflavonoids — in conjunction 
with vitamin C, nutritional factors 
and other therapeutic measures — as 
adjuncts, is based on the premise that 
capillary involvement may be a contrib- 
uting factor in spontaneous abortion 
and erythroblastosis fetalis. 


Hesperidin, Lemon Bioflavonoid Com- 
plex and their naturally occurring 
synergist ascorbic acid are readily 
available capillary protective factors 
for the restoration and maintenance of 
capillary integrity and function. 


Sunkist Growers 


PHARMACEUTICAL DIVISION * ONTARIO, CALIFORNIA 


Specialty formulations produced by the lead- 
ing pharmaceutical manufacturers contain 
Sunkist® brand Hesperidins and Lemon Bio- 
flavonoid Complex. 
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Delicious 
Chocolate 
Laxative 


For smooth, gentle action, 

the laxative of choice is 
ZYMENOL the original and only 
emulsion with brewers yeast. 


ZYMENOL markedly promotes Chocolate 


R 
the growth of E Coli (B Coli) menol 
usually lacking in constipation. 


Zymenol is now available 
in chocolate flavor as well 
as regular. 


New Chocolate Zymenol has 
been designed especially 
for children and those \ 
patients who dislike, and 
have difficulty in taking an 
unflavored emulsion laxative. 


FREE. 


Does not contain any 
irritant laxative drugs. 


NICHOLAS-GLIDDEN LABORATORIES, WAUKESHA, WISC. 


April, 1961 
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Extra 


attains activity 
levels promptly 


DECLOMYCIN Demethylchlortetracycline attains— 
usually within two hours—blood levels more than ade- 
quate to suppress susceptible pathogens—on daily 
dosages substantially lower than those required to 
elicit antibiotic activity of comparable intensity with 
other tetracyclines. The average, effective, adult 
1 daily dose of other tetracyclines is 1 Gm. With 
| DECLOMYCIN, it is only 600 mg. 


TETRACYCLINE 


TETRACYCLINE 


ACTIVITY ACTIVITY 
WITH WITH OTHER 
DECLOMYCIN TETRACYCLINE 
THERAPY THERAPY 


antibiotic 
/activity ( | 


sustains activity 
levels evenly 


DECLOMYCIN Demethylchlortetracycline sustains, 
through the entire therapeutic course, the high activ- 
ity levels needed to control the primary infection and 
to check secondary infection at the original—or at 
another—site. This combined action is usually sus- 
tained without the pronounced hour-to-hour, dose-to- 
dose, peak-and-valley fluctuations which character- 
ize other tetracyclines. 


DECLOMYCIN— SUSTAINED ACTIVITY LEVELS 


ZACYCLINES— PEAKS AND VALLEYS 


PROTECTION AGAINST PROBLEM PATHOGENS 


attains 
sustains 
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POSITIVE ANTIBACTERIAL ACTION 


DEMETHYLCHLORTETRACYCLINE LEDERLE 


retains activity 


levels 24-48 


LOMYCIN Demethylichlortetracycline retains ac- 
tivity levels up to 48 hours after the last dose is 
given. At least a full, extra day of positive action may 
thus be confidently expected. The average, daily adult 
dosage for the average infection—1 capsule q.i.d.— 
is the same as with other tetracyclines... but total 
dosage is lower and duration of action is longer. 


DAYS OF TETRACYCLINE A DOSAGE 


DURATION OF PROTECTION 


DAYS OF TETRACYCLINE B DOSAGE 


DURATION OF PROTECTION 


NAYS OF TETRACYCLINE C DOSAGE 


DURATION OF PROTECTION 


PROTECTION AGAINST RECURRENCE 


CAPSULES, 150 mg., bottles of 16 and 100. Dosage: 
Average infections—1 capsule four times daily. Severe 
infections—Initial dose of 2 capsules, then 1 capsule 
every six hours. 

PEDIATRIC DROPS, 60 mg./cc. in 10 cc. bottle with 
calibrated, plastic dropper. Dosage: 1 to 2 drops (3 to 
6 mg.) per pound body weight per day—divided into 
4 doses. 

SYRUP, 75 mg./5 cc. teaspoonful (cherry-flavored), 
bottles of 2 and 16 fl. oz. Dosage: 3 to 6 mg. per 
pound body weight per day—divided into 4 doses. 


PRECAUTIONS—As with other antibiotics, DECLOMYCIN 
may occasionally give rise to glossitis, stomatitis, proc- 
titis, nausea, diarrhea, vaginitis or dermatitis. A photo- 
dynamic reaction to sunlight has been observed in a few 
patients on DECLOMYCIN. Although reversible by discon- 
tinuing therapy, patients should avoid exposure to in- 
tense sunlight. If adverse reaction or idiosyncrasy occurs, 
discontinue medication. 

Overgrowth of nonsusceptible organisms is a possi- 
bility with DECLOMYCIN, as with other antibiotics. The 
patient should be kept under constant observation. 


LEDERLE LABORATORIES 
A Division of 
AMERICAN CYANAMID COMPANY 
Pearl River, New York 
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the ’teens—a time of transition 


No longer a child, not yet a woman — surely 
the period of early female adolescence when 
your special counseling is needed. A word of 
advice to the youngster of menarche age may 
quiet her apprehensions and prepare her to 
accept all the important transitions of the female 
cycle. When your advice includes the use of 
Tampax®- the modern tampon method of pro- 
tection — you are offering your patient, in addi- 
tion, the reassurance of safe, complete, discreet 
menstrual hygiene. 

Tampax is frictionless and nonirritating — 
scientifically designed to conform to the female 
structure. It will not cause erosion or block the 
menstrual flow. Because Tampax provides 
internal protection, it does not favor the develop- 
ment of odor or establish a bridge for the entry 
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of pathogenic bacteria. Tampax does afford easy 
management, easy disposal. And since wide 
clinical evidence confirms that virginity is not a 
contraindication to its use, Tampax is suitable 
for every age of the menstrual span. Youngsters 
especially appreciate Tampax at gym and swim 
time. There are no encumbrances to interfere 
with activity or to cause embarrassment. The 
older girl favors Tampax because of the social 
poise it makes possible, despite “‘the time of the 
month.” Tampax is available in three absorb- 
encies to meet varying requirements. 

Why not suggest “Tampax” to your ’teenage 
patients? Its matter-of-fact simplicity, safety and 
security are outstanding features — sure to be 
welcome now and in the years ahead. Tampax 
Incorporated, Palmer, Massachusetts. 
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in monilial vaginitis 


start therapy with the true specific 


oentia-jel 


it works when others fail 


F OF VULVAR ITCHING AND BURNIN 
e SPECIAL DISPOSABLE APPLICATORS PREVENT REINFECTION 


| 
| 
~ 
WESTWOOD PHARMACEUTICALS + BUFFALO 13, NEW YORK 
BC. q 


In Monilial 
Vaginitis 

why wait until 
other therapies 
fail...start your 
patients with 
gentia-jel 


CURES ARE QUICKER . . . RECURRENCES LESS 
Gentia-jel’s unsurpassed monilia-killing power results 
in quicker cures and less recurrences. Gentia-jel con- 
tains gentian violet, the most effective agent known 
for the destruction of Monilia albicans. Its remarkable 
effectiveness is proved by its high rate of cures during 
the last trimester of pregnancy when vaginal mycotic 
infections are most difficult to cure. 


FAST, GRATIFYING RELIEF OF VULVAR ITCHING 
AND BURNING. This soothing jel provides fast re- 
lief of vulvar itching and burning. This all important 
relief is often much faster than that provided by solid 
dosage forms such as tablets and suppositories. 
DISPERSES AND PENETRATES INTO ALL FOLDS 
Gentia-jel disperses completely over vaginal and cer- 
vical mucosa, penetrates into all folds and bathes the 
vulvar labia to destroy fungi and bacteria. 


SPECIAL DISPOSABLE APPLICATORS PREVEN’ 
REINFECTION. Gentia-jel’s applicators, unlike many, 
are never reused, they are discarded .. . eliminating a 
major cause of reinfection. The disposable applicators 
are more esthetic to the patient . . . and greatly 
appreciated. 


EASIER FOR YOUR PATIENTS TO USE. (1) At bed- 
time, patient lies back with knees flexed, inserts ap- 
plicator and instills Gentia-jel. (2) Applicator is re- 
moved and discarded and a vaginal tampon or pledget 
of cotton is inserted in the introitus. A sanitary pad 


should be worn. 


YOUR PRESCRIPTION SHOULD BE FOR TWELV! 
Treatment should be continued over 12 oe to assure 
a negative smear. 

Gentia-jel is supplied in packages of 12 sale dose 
disposable applicators. Contains: gentian violet 0.1%; 
lactic acid 3%; acetic acid 1.0%; in a water-soluble 
polyethylene glycol base. 


gentia-je 


the true specific for monilial vaginitis 


WESTWOOD PHARMACEUTICALS + BUFFALO 13, NEW YORK 
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for the 
tense 

and anxious 
patient... 


the only sustained-release tranquilizer 
that does not cause autonomic side reactions 


e SAFE, CONTINUOUS RELIEF of anxiety and tension for 12 hours with 
just one capsule—without causing autonomic side reactions and without 
impairing mental acuity, motor control or normal behavior. 


e ECONOMICAL for the patient—daily cost is only a dime or so more than 
for barbiturates. 


Meprospan-400 


400 mg. meprobamate (Miltown®) sustained-release capsules 


Usual dosage: One capsule at breakfast lasts all day; one capsule with evening meal lasts all night. 


Available: Meprospan-400, each blue-topped capsule contains 400 mg. Miltown (meprobamate). Meprospan-200, 
each yellow-topped capsule contains 200 mg. Miltown (meprobamate). Both potencies in bottles of 30. 


« 
WW} WALLACE LABORATORIES / Cranbury, N. J. 
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ave you 
heard, Doctor? 


Chymoral 


cuts healing time in 


pelvic inflammatory disease 


& after episiotomy 


no. of 
cases 


excellent/ no 


condition good fair |response 


pelvic inflammatory 44 29 8 
disease 


episiotomy 285 45 5 


total 329 264 52 13 


When there is inflammation, swelling and pain 
from obstetrical or gynecologic conditions or 
procedures, Chymoral suppresses inflamma- 
tory reaction, dissipates edema and blood ex- 
travasates in the tissues, restores regional small 
blood vessel flow and advances the healing 
process. 


1. Teitel, L. H., et a/.: Indust. Med. 29:150, 1960. 2. Clinical reports to the 
Medical Dept., Armour Pharmaceutical Company, 1959. 3. Reich, W. J., 
and Nechtow, M. J.: Scientific Exhibit, Amer. Med. Assoc. Conv., Miami, 
Fla., June, 1960. 

© Jan, 1961, A.P. Co. 


ARMOUR PHARMACEUTICAL COMPANY 
KANKAKEE, ILLINOIS + Armour Means Protection 


CHYMORAL 
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controlled inflammation, 


curtailed swelling, curbed pain 


... produced excellent or good 


results in 8 out of every 10 cases'-* 


CHYMORAL 


- Chymoral is an ORAL anti-inflammatory enzyme tablet spe- * 
- Cifically formulated for intestinal absorption. Each tablet pro- 
: vides enzymatic activity, equivalent to 50,000 Armour Units, - 
* supplied by a purified concentrate which has specific trypsin 
+ and chymotrypsin activity in a ratio of approximately six to 
> one. ACTION: Reduces inflammation of all types; reduces and - 
= prevents edema except that of cardiac or renal origin; hastens 
: absorption of blood and lymph extravasates; helps to liquefy 
+ thick tenacious mucous secretions; improves regional circula- 
: tion; promotes healing; reduces pain. INDICATIONS: Chymoral 
: is indicated in respiratory conditions such as asthma, bron- . 
:  chitis, rhinitis, sinusitis; in accidental trauma to speed absorp- ° 
+ tion of hematoma, bruises, and contusions; in inflammatory 
: dermatoses to ameliorate acute inflammation in conjunction 
* With standard therapies; in gynecologic conditions such as ° 
: pelvic inflammatory disease and mastitis; in obstetrics as 
- episiotomies and breast engorgement; in surgical procedures 
> as biopsies, hernia repairs, hemorrhoidectomies, mammec- 
* tomies, phlebitis and thrombophlebitis; in genitourinary dis- 
- orders as epididymitis, orchitis and prostatitis; in dental and ° 
= fal surgery as fractures of the mandible or maxilla, difficult 

: of multiple extractions, and alveolectomies. CONTRAINDICA- 
: TIONS: None known. INCOMPATIBILITIES: None known. 
- Antibiotics as well as generally accepted measures may be 
> coadministered. SIDE EFFECTS: Mild gastric upsets, rarely 
: encountered. DOSAGE: Recommended initial dose is two 
- tablets q.i.d.; one tablet q.i.d. for maintenance. SUPPLIED: ° 
- Bottles of 48 tablets. : 


ORAL systemic anti- 
inflammatory enzyme tab/et 


Am. J. Obst. & Gynec. 


| 
| 
| 
| 
| 
| 
| 
| 
| - 
| 
| 


Helps you 
take the misery out of menopause 


as hormones alone often don’t do 


Fast-acting Milprem directly relieves 


both emotional dread and estrogen deficiency 


Dosage: One Milprem tablet t.i.d. in 21-day courses Many physicians find that estrogen therapy is 
with one-week rest periods; during the rest 


periods, Miltown alone can sustain the patient. not enough for the woman who is also filled 

, with anxiety by her menopause. Her emotional 
Composition: Miltown (meprobamate) + conjugated dread may make her so miserable that it 
estrogens (equine). 


Supplied: Milprem-400, each coated pink tablet becomes a real clinical problem. 
contains 400 mg. Miltown and 0.4 mg. conjugated anes : 
estrogens (equine). Milprem-200, each coated This is where Milprem helps you so much. It 


old-rose tablet contains 200 mg. Miltown calms the woman’s anxiety and tension; pre- 

and 0.4 mg. conjugated estrogens (equine). 

Both potencies in bottles of 60. vents moody ups and downs; relieves her 

Literature and samples on request. insomnia and headache. At the same time, it 
checks hot flushes by replacing lost estrogens. 
The patient feels better than she did on estrogen 
therapy alone. And your counsel and your 


® 
Mi a rem assurances can now help her make her 


adjustment much faster. 


(Miltown® plus natural estrogens) 69 e 
(i) WALLACE LABORATORIES /Cranbury, N. J. 
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SP: Personal 
Patient 
Protection 


A new line of 
labor-saving disposables 
involving mass daily 
routines. 


Greater Economy... Efficiency 


DAVOL 


SAFE: Reduce the danger of cross-infection. 


ECONOMICAL: Eliminate time-and-labor expense 
of autoclaving hospital-prepared sets. 


CONVENIENT: Pre-packed, compact: can be 
stored in quantities in floor utility rooms —ready 
for immediate use when and where needed. 


Am. J. Obst. & Gynec 
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DISPOSABLE PREP SET 

Multi-Cupped Tray + Razor (with 
blade) » 2 Absorbent Towels + 6 Cotton Balls + Plastic-Coated 
Towel +» Plastic Cover 


STERILE DISPOSABLE RUB- 
BER CATHETER > 
New low 

price! + All purpose—com- 
STERILE DISPOSABLE CATHETERIZATION SET + 
style catheters + May also be Pur ew All- 

et pose Rubber Catheter for use where 14 or 16 French is 
used as aspirating catheter desired (optional) » Multi-Cupped Tray + Specimen Container 
* Lubricant - 8 Cotton Balls + Pickup Clip + Plastic Gloves 
Plastic-Coated Towel Plastic Cover 


For complete information please write on your Professional or Institutional letterhead to: 


DAVOL RUBBER COMPANY PROVIDENCE 2, RHODE ISLAND 
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during pregnancy and the postpartum period 


whenever stool softening is all that’s needed 


for natural evacuation 


achieves evacuation 
without 
laxative action 


Mead Johnson 
Laboratories 


Symbol of service in medicine 


When constipation must be avoided and 
easy evacuation is desirable, especially 
during the first and last trimesters of 
pregnancy, Colace achieves natural, com- 
fortable evacuation by stool-softening 
action alone. 


During the postpartum period, too, in 
the presence of painful hemorrhoids or 
fissures in ano, therapy with Colace has 
proved particularly useful. It corrects 
constipation without peristaltic stimula- 
tion and eliminates the need for strain- 
ing at stool. 

supplied: Colace Capsules (50 mg. and 100 mg.), 
bottles of 30, 60, and 250. Colace Liquid (1% 
solution, 10 mg. per cc.), bottles of 30 cc., with 
plastic ‘Safti-Dropper’ calibrated for 1 ce. 


Colace Syrup (20 mg. per teaspoon), bottles of 
8 fluid ounces. 


references: (1) Antos, R. J.: Southwestern Med. 37: 
236-237 (April) 1956. (2) Schoenfeld, R. C.: Am. J. 
Obst. & Gynec. 74:1114-1115 (Nov.) 1957, 
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the first practical answer 
to symbiotic therapy of vaginitis 


with Doderlein Bacilli... 7ew 


Dodercil 


Doderlein Bacilli, Wynlit 


The use of Déderlein Bacilli in the management of vaginitis has been a goal of more 
than half a century of research; this biological approach to therapy is now available 
as Dédercil, truly a triumph in research and production. 


special, pure, dominating strain of vi- » @ course of vaginal instillations 
able Déderlein Bacillus with great 
proclivity for survival — restores normal flora 


a stable lyophilized powder of as- —restores normal pH 


sured bacterial count 


—rapidly alleviates symptoms 
for vaginal instillation powder is re- 


constituted as a suspension —rapidly clears clinical signs ~ 


Orders shipped direct from Madison; literature and prices available-upon request. 


WYNLIT WYNLIT PHARMACEUTICALS, INC. Madison, New Jersey 
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lo prevent morning sickness 


With new Tigan 250 mg capsules you can now pro- 
vide protection against morning sickness with only 
two capsules daily — one at bedtime and one in the 
morning. Tigan is so safe that it may be used with 
confidence as a routine prescription in any preg- 
nancy. Avoiding the risks of phenothiazine deriv- 
atives and the limitations of the antihistamines, 
Tigan acts both therapeutically and prophylacti- 
cally to stop active vomiting or to prevent nausea 
and vomiting. 


Consult literature and dosage information, avail- 
able on request, before prescribing. 


TIGAN BIBLIOGRAPHY: 1. M. W. Goldberg, paper read at 
Colloquium on the Pharmacological and Clinical Aspects of Tigan, 
New York City, May 15, 1959. 2, O. C. Brandman, ibid. 3. J. A. 
Lucinian and R. H. Bohn, ibid. 4. D. W. Molander, ibid. 5. B. I. 
Shnider and G. L. Gold, ibid. 6. W.S. Derrick, ibid. 7. B. Wolfson 
and F. F. Foldes, ibid. 8. L. McLaughlin, ibid. 9. W. K. Gauthier, 
Discussant, ibid. 10. H. E. Davis, Discussant, ibid. 11. I. Roseff, 
W.B. Abrams, J. Kaufman, L. Goldman and A. Bernstein, J. Newark 
Beth Israel Hosp., 9:189, 1958. 12. W. Schallek, G. A. Heise, E. F. 
Keith and R. E. Bagdon, J. Pharmacol. § Exper. Therap., 126:270, 
1959. 13. W. B. Abrams, I. Roseff, J. Kaufman, L. M. Goldman 
and A. Bernstein, New York J. Med., 59 :4217, 1959. 14. O. W. Doyle, 
Clin. Med., 7:43, 1960. 15. L. A. Nathan, Curr. Therap. Res., 2:6, 
1960. 16. Council on Drugs, New and Nonofficial Drugs, J.A.M.A., 
172:1038, 1960. 17. O. L. Davidson, J. Tennessee M.A., 53 :140, 1960. 
18. O. Brandman, Gastroenterology, 38:777, 1960. 19. B. A. Robin, 
Maryland M.J.,in press. 20. A. L. Kolodny, Am. J. M. Sc., 239 :682, 
1960. 21. F. Cacace, Colorado GP, 2:5, 1960. 22. J. W. Bellville, 
I. D. J. Bross and W. S. Howland, Clin. Pharmacol. § Therap., 
in press. TIGAN® Hydrochloride—4-(2-dimethylaminoethoxy)- 


N-(3,4,5-trimethoxybenzoyl) benzylamine hydrochloride 
rL ROCHE 


ROCHE 


Division of Hoffmann-La Roche Inc. 


NEW 250 10. CAPSULES 


for faster, more prolonged, more effective antiemetic activity 


‘CYR 
{ 
} 
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In trichomonas vaginitis 
“.,.permanent CURES in 
84.6%""' “... symptomatic 

and bacteriologic CURES” 

in 100%? = “symptomatic CURE 
was obtained in 100%, and 
bacteriologic CURES in 82.5%'" 
in moniliasis “‘symptomatic CURE 
was effected in about 80%’” 

in mixed infections ‘‘complete 
symptomatic and bacteriologic 
CURES in 

in endocervicitis 75% “‘were 
clinically and bacteriologically 

(as indicated by vaginal 

smears and cultures) CURED” 


A PM STOPS THE TORMENT 
V DESTROYS THE CAUSE 


CREAM/SUPPOSITORIES 


| 

ih 


Vaginitis (trichomonal, monilial, nonspecific), Cervicitis 


References: 1. Angelucci, H. M.: Am. J. Obst. & Gynec. 50:336, 1945. 2. Hensel, H. A.: Postgrad. Med. 8:293, 
1950. 3. Cortese, J. T.: Clin. Med. 2:45, 1955. 4. Dill, L. V., and Martin, S. S.: M. Ann. District of Columbia 17:389, 
1948. 5. Horoschak, A., and Horoschak, S.: J. M. Soc. New Jersey 43:92, 1946. 


h Division of Richardson-Merrell Inc. 


THE NATIONAL DRUG COMPANY Philadelphia 44, Pa. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Am. J. Obst. & Gynec. 


i 
| 
1-5 
| 
i 
| 
} 
| Page 64 
| 
| 


*3 


| | & 
A i | |i 


HELPS TAKE WEIGHT OFF... PERSISTENTLY 


BRIEF BASIC INFORMATION 


hydrochloride [(+-)-N-benzyl-N, a-dimethyl-phenethylamine hy- 
drochloride}. A sympathomimetic with marked ano- 


it just helps the obese patient do 


Indications: Control of exogenous obesity. 


Contraindications: None known to date. However, use with cau- 


it herself. The reason is simple: persistent, significant. é tion in moderate or severe hypertension, thyrotoxicosis, acute 


3 coronary disease, or cardiac decompensation. 
loss of weight, up to 30 weeks in reported cases, helps to preclude [% dosage: initiate appetite control with ¥2 to 1 tablet (25 to 
50 mg.) in mid-morning or mid-afternoon, according .to the 
the “weight plateau” that so often discourages dieters after a [patient's eating habits for several days, Then “adjust” dosage 
few weeks. Thus, time and will become your allies in changing the Ml Side Effects: No effects on blood, urine, renal or hepatic 
patient’s dietary habits built over months or years of weight ac- §¥ observed occasionally: dry mouth, insomnia, nausea, palpita 
cumulation. Didrex may be used in closely supervised diabetic, §  supptiea: 50 mg., benzphetamine hydrochloride, press-coated, 


scored tablets, in bottles of 100 and 500. 
coronary insufficient, and hypertensive patients. *Trademark—brand of benzphetamine hydrochloride, Upjohn. 


References: 1. Stough, A. R.: Weight loss without diet worry: use of benzphetamine hydrochloride (Didrex). Journal of the Oklahoma State Medical Association, 
53:760-767 (November) 1960. 2. Oster, H., and Medlar, R.: A clinical pharmacologic study of benzphetamine (Didrex), a new appetite suppressant. Arizona Medicine, 
17:398-404 (July) 1960. 3. Simkin, B., and Wallace, L.: A controlled clinical trial of benzphetamine (Didrex). Current Therapeutic Research, 2:33-38 (February) 1960. 
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THE BENEFITS OF 
SUSTAINED RELEASE 
PLUS A FECAL SOFTENER 


NEW 


| SUSTAINED RELEASE IRON CAPSULES LEDERLE 
ab 
cl 
Th 
A rational approach to the increased iron needs an 
increased G.I. sensitivity of pregnant patients. Su: 
tained timed action releases iron in the area of optim 


uptake — primarily in the duodenum-jejunum, and some in the ileum. The possibility of G. ( 
irritation is reduced because ferrous fumarate is a better tolerated form of iron, and because th 
concentration of iron is never unduly high at any point. FERRO-SEQUELS also contain dioct 

sodium sulfosuccinate which helps soften stools for easier elimination. 


Each two-tone, green FERRO-SEQUELS contains: 
Ferrous fumarate (equivalent to 50 mg. elemental iron) 
Dosage: 1 or 2 SEQUELS daily. Supplied: Bottie of 30. 


LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pear! River, New York aE 
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Nhen the family grows too fast... 


...does she know that only you can help? 


Many patients are unaware that their physician is the best source of contraceptive advice. 
Your prescription for Ortho-Gynol or Ortho-Creme with a diaphragm assures her the best avail- 
able contraceptive protection. Accurate tests* for spermicidal potency, as well as years of 
Clinical use, demonstrate that ORTHO contraceptive products are instantaneously spermicidal. 
The choice between Ortho-Gynol and Ortho-Creme is one of individual esthetic preference. 


Ortho-Gynol Ortho-Creme 


vaginal jelly vaginal cream 


*The spermicidal potency of all ORTHO products is controlled by the Titration Test and the Sander-Cramer Test, 
which more closely duplicate vaginal conditions during coitus than other tests. 


WHENEVER A DIAPHRAGM IS INDICATED 
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CATHETERS 
& ENEMAS 


Catheters and enemas may be highly use- 
ful postoperatively and postpartum, but 
they are capable of serious drawbacks. 


PATIENTS often dislike and fear such in- 
strumentation, sometimes even more than 
the surgery or delivery that preceded it. 


PHYSICIANS are mindful of the frequent 
risk of infection following catheterization, 
despite the most painstaking techniques. 
The passage of a sterile catheter into the 
bladder may introduce pathogens, since 
the urethra is not always sterile nor can it 
be readily sterilized. 


NURSES find that catheterization and the 
administration of enemas require consid- 
erable time, which might be advantageously 
employed for other nursing procedures. 
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everyone is relieved when 


URECHOLINE. 


Bethanechol Chloride 


replaces catheters and enemas 


Oo RELIEF FOR THE PATIENT...Prophylactic use of URECHOLINE soon 
_ after surgery or childbirth may prevent painful urinary retention and 


: abdominal distention. Therapeutically, URECHOLINE facilitates mic- 
: turition and defecation by inducing muscular contractions of the 


bladder and intestinal tract—without subjecting patients to the dis- 
comfort of catheters and enemas. 


RELIEF FOR THE PHYSICIAN...By obviating instrumentation, 
URECHOLINE eliminates the danger of infection that may follow it. 


RELIEF FOR THE NURSE...Prophylactic and therapeutic use of 
URECHOLINE makes scarce nursing time available for other purposes. 


Dosage: Dosage must be individualized. The usual oral dosage is 10 to 30 mg. 
three or four times daily. The usual subcutaneous dose is 5 mg. (1 cc.). 
Supplied: Tablets, 5 and 10 mg., botties of 100. Injection, 5 mg. per cc., 
ampuls of 1 cc. 


Additional information on URECHOLINE is available to physicians on request. 


— e m@o MERCK SHARP & DOHME, nivision oF MERCK & CO., INC., WEST POINT, PA. 


URECHOLINE IS A TRADEMARK OF MERCK & CO., INC 
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for 
balanced 
diuresis... 


cardiac edema congestive 
heart failure - premenstrual 
tension - edema of pregnancy 


toxemia of pregnancy - obesity 
often invaluable in: epilepsy 
Meéniére’s syndrome - glaucoma 


Ample diuresis for the usual edema- 
tous patient... gentle...without 
excessive distortion of electrolyte 
or normal water patterns...without 
effect on blood pressure. 

Scored tablets of 250 mg. Ampuls of 500 mg. for Setanta use. 


DIAMOX 


Acetazolamide Lederle 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York QED 
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. CROWNING GLORY CAN BE A CROWN OF THORNS... .That hairdo 


vould stop traffic on a Los Angeles freeway. But it won’t stop dandruff—as the 
idy soon will learn. She’ll still be tormented by an itching, burning scalp. (Can’t 
ven scratch without messing up her beehive.) Small problem? SE LSUN 
erhaps. But to the person who has tried everything—who has \2Ax42AS4 cd tous 
‘rubbed and scratched, and worried and winced, month after SUSPENSION 
uitless month—a prescription for Selsun can be a real blessing. Selenium Sulfide, 


.nd that holds true for 95% of your dandruff patients who try it. ‘ nana boron il 
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2 Iberol Filmtabsadaysupply: Pyridoxine Hydrochloride 
The Right Amount of Iron Calcium Pantothenate 
Ferrous Sulfate, U.S.P..... 1.06Gm. pus Vitamin C 
(Elemental lron—210 mg.) 
Plus Therapeutic B-Complex 
Cobalamin (Vitamin Biz).... 25 mcg. _Filmtab—Film-sealed tablets, Abbott. 
Liver Fraction 2, N. F - Note: Iberol®-F with 1 mg. of Folic Ac 4 
Thiamine Mononitrate - in each Filmtab is available on yo r 
Riboflavin . prescription. 
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Ascorbic Acid 


ABBOTT 


Anemia in convalescence 


another indication for Filmtab® IBERO L 


(Vitamin Biz, Iron, with other Vitamins, Abbott) 


potent antianemia therapy plus therapeutic B-complex 


Nicotinamide............... 
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Flexible Modess Tampons 

are designed to curve 
naturally below the uterus— 
providing complete 
absorbency for all lines 

of menstrual fiow. 

Flexible Modess Tampons 
assure your patient of more = 
protection, more comfort 


and more freedom. Mlodess Tampons 
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w relief from 
postpartum 
pain 


Wi “Darvon Compound can be used as a satisfactory and 


effective substitute for a standard codeine-aspirin preparation in 
the relief of the ordinary discomforts of the postpartum period 
and is without significant side-effects upon either the patient 
or her baby.” 


Santiago, F.S., and Danforth, D. N.: Non-Narcotic Analgesia 
to Simplify Postpartum Care, Obst. & Gynec., 13:22, 1959. 


DARVON” COMPOUND and 
DARVON COMPOUND-65 


. . - combine the analgesic advantages of Darvon® 
with the antipyretic and anti-inflammatory benefits of 
A.S.A.® Compound. Darvon Compound-65 contains 
twice as much Darvon as regular Darvon Compound 
without increase in the salicylate content or the size 


of the Pulvule®. 


Formulas: 

Darvon Compound Darvon Compound-65 
162 mg.. . . . Acetophenetidin . . . . . 162 mg. 


Usual Dosage: 
Darvon Compound: 1 or 2 Pulvules three or four times daily. 


Darvon Compound-65: 1 Pulvule three or four times daily. 


Darvon® Compound (dextro propoxyphene and acetylsalicylic acid compound, Lilly) 
Darvon® (dextro propoxyphene hydrochloride, Lilly) 

A.S.A.© Compound (acetylsalicylic acid, acetophenetidin, and caffeine, Lilly) 
A.S.A.® (acetylsalicylic acid, Lilly) 
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In A publication in 1955 from this labora- 
tory,’ urinary estrogen determinations were 
reported in 10 normal patients who were 
followed from the twentieth to the fortieth 
week of pregnancy. It was found that a 
gradual increase in total estrogens excreted 
in the urine occurred from the twentieth to 
the thirty-eighth week of pregnancy. A rapid 
rise in total urinary estrogens began be- 
tween the thirty-second and the thirty- 
eighth week of gestation. Further studies on 
total urinary estrogens in normal and ab- 
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normal pregnancies were reported in 1957 
and 1958.”* Results of these investigations 
suggested that low urinary estrogen levels 
were associated with abnormal gestation. 
Clinical investigations involving estrogen 
determinations by chemical means have 
been open to criticism by those who under- 
stand the limitations and pitfalls of estro- 
gen assay methods available before 1955." 
Engle* of New York has stated “the Jimits 
of the method are such that we shall have 
to wait until the chemist develops new ones 
for measuring these excretion values.” 
Brown® of Edinburgh introduced a specific 
and accurate method for estrogen deter- 
minations in 1955. We are reporting our 
experience with the Brown method for es- 
trogen assay and are comparing the results 
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obtained with the results reported by us 
when the Anker method was used.® Our pre- 
vious publications and their conclusions 
about estrogen levels were based on results 
obtained by the Anker method. It is of in- 
terest to note that total urinary estrogen 
excretion during normal pregnancy as re- 


ported by us with the Anker method is es- 


sentially the same as the estriol excretion 
found by the Brown method. 

Because the method used for urinary es- 
trogen determinations in these previous stud- 
ies measured total urinary estrogens, it was 
believed important to use procedures which 
separated and purified the main estrogen 
fractions present in the urine during preg- 
nancy. This report presents the results of 
the analyses of 24 hour urine samples from 
36 normal pregnant patients who were de- 
livered of full-term infants. 


Method and materials 


In a publication in 1955, Anker® described 
the method for the determination of total 
urinary estrogens in pregnant women used 
in this laboratory. The urinary estrogenic 
steroids were liberated from their conjugates 
by acid hydrolysis in the presence of tolu- 
ene and purified by a series of extractions 
with ether and sodium hydroxide. The es- 
trogen concentrates were assayed colorimet- 
rically with use of the Kober reaction. 
Urines were stored under butanol and some 
samples were kept as long as 16 months be- 
fore assays were done. 

The present reported method of assay of 
urinary estrogens consisted of: hydrochloric 
acid hydrolysis, ether extraction, an alkaline 
wash, evaporation, partition of the estrogens 
between benzene-petroleum ether and wa- 
ter, methylation, separation of the estrogen 
methyl ethers by chromatography, evapora- 
tion and development of a color by the 
Kober reaction. The color was read at 3 
wave lengths and the optical density calcu- 
lated according to the Allen formula.” The 
details and reasons for the various steps 
were given by Brown.°® 

In preliminary studies, the urine was an- 
alyzed for estrone, estradiol, and estriol. 
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However, since essentially 90 per cent of 
the total estrogens in human pregnancy 
urine are estriol and no unusual ratios of 
the estrogens were obtained in our labora- 
tory, the majority of the assays, and the 
only ones reported here, are for estriol. 
Moreover, the relatively high amounts of 
estriol in pregnancy urine allowed us to di- 
lute the urine 20 times and so minimize in- 
terfering factors secondary to nonestrogen 
compounds.* The procedure used differed 
from that of Brown in the following details: 

1. Five milliliters of accurately measured 
urine was diluted to 100 ml. with distilled 
water, and 15 ml. of hydrochloric acid was 
added for hydrolysis. The concentration of 
the acid was the same as the Brown pro- 
cedure. Half of the quantities of reagents 
used by Brown for extraction and washing 
before the first evaporation were correspond- 
ingly used. 

2. Because of the difference in the so- 
dium hydroxide used, 1.2 Gm. of boric acid 
was necessary, instead of 0.9 Gm., to adjust 
the pH for the methylation. 

3. Hexane was used instead of light pe- 
troleum ether. The boiling point of hexane 
(Skelly-B) is 59.5 to 61° C. in Denver. 

4. The saponification step later recom- 
mended by Brown*® was omitted because 
preliminary studies showed that the addi- 
tion of the step did not yield significant dif- 
ferences in the values obtained from the di- 
lute urines hydrolyzed. 

5. The alumina used was Woelm neutral 
alumina because only a limited amount of 


Table I 


Standard 
deviation 


(+ or-) 


No. of Week 
determina- | of ges- | Mg./24 hr. 
tions tation (mean) 


(4) 
(6) 
(8) 
(7) 
(8) 
(7) 
(10) 
(10) 
(10) 
(9) 
(6) 


~s 


foe) 


OO — 69 © PDO UI DD 


io 


0 20 0 (2.7) 
1 22 4.0 (4.2) 
3 24 4.2 (4.5) 
3 26 7.3 (4.6) 
3 28 5.6 (6.2) 
5 30 8.8 (7.2) 
9 32 10.6 (7.7) 
11 34 11.3 (10.1) 
14 36 16.8 (14.8) 
17 38 «18.1 (20.8) mm 
3 40 15.7 (19.9) 
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yrs 


22 24 26 28 30 32 34 36 38 40 

Week of Gestation 
Fig. 1. Estriol excretion from 24 hour urine speci- 
mens in 36 normal pregnancies. The estriol de- 
terminations were done by the Brown method. 
The solid line represents the mean. The dotted 


area represents one standard deviation from the 
mean (+ or —). 


Savory and Moore alumina was available. 
Analyses done on the same samples with 
the two kinds of alumina yielded the same 
results. Less water was needed to standard- 
ize the Woelm alumina. The per cent of 
water added to standardize the Woelm 
alumina was approximately 12 per cent. 
The alumina was standardized at least once 
a month. 

6. The chromatographic tubes had sin- 
tered glass plates with a coarse porosity, and 
the flow was regulated by a stopcock in the 
narrow end of the tube. Suction was not 
necessary. 

7. In the evaporation step before the ad- 
dition of the Kober reagents, the vacuum 
was released with air instead of a stream of 
nitrogen, after the solvents were completely 
evaporated. 

8. An aliquot of the proper eluate was 
used so that the optical density of the Kober 
color was between 0.1 and 0.7. Since one 
fourth of the eluate usually produced this, 
the Kober reaction could be repeated with 
a different aliquot if the color was not in 
the desired range. Corex cuvettes with a 1 
cm. light path and a Beckman Model Du 


Urinary estriol in normal pregnancy 


PN 


22 24 26 28 30 32 34 36 38 40 
Week of Gestation 


Fig. 2. Total estrogen excretion from 24 hour 
urine specimens in 10 normal pregnancies as 
determined by the Anker-Allen method. The solid 
line represents the mean and the dotted area 
represents one standard deviation from the mean 
(+ or -). 


spectrophotometer were used to measure 
the optical densities. 

9. Every week, estrogen standards were 
methylated and chromatographed and the 
Kober color density determined. These val- 
ues were used as standard values instead of 
the curve prepared with the pure methyl 
ether. This enabled the spotting of errors in 
some phase of the process which would not 
be noticed if only a standard curve were 
used. The results reported were not cor- 
rected for losses from hydrolysis, extrac- 
tion, and purification. These losses are in 
the order of 15 per cent. If the results re- 
ported are multiplied by 100/85, they may 
be compared to results reported by other 
investigators.° 

Determinations were done on sixty-nine 
24 hour urine specimens from 36 pregnant 
patients at the Florence Crittenton Home. 
These particular pregnant women were se- 
lected because they were receiving prenatal 
care at the Florence Crittenton Home, 
which is a home for unwed mothers, and 
collection of the 24 hour urine samples from 
each patient was supervised by the nurses at 
the home. Specimens were collected from 
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the twentieth week of gestation to term. The 
urine samples were collected and were re- 
frigerated within 8 hours or less after each 
voiding, and aliquots of the 24 hour samples 
were stored without a preservative at 4° C. 
until assayed. The majority of the samples 
were assayed within a month after collec- 
tion. Creatinine determinations were not 
done because enough samples were not ob- 
tained from the patients to determine the 
individual’s characteristic excretion. More- 
over, the excretion of creatinine does vary 
from time to time in the same individual.’ 
Of these 36 patients, 6 had serial determina- 
tions of 3 or more specimens. 


Results 


Table I tabulates the results of our estriol 
assays during pregnancy. The numbers in 
parentheses represent the results of total 
estrogen done by the Anker method in our 
previous studies’ and the other figure rep- 
resents the amount of estriol found by the 
Brown method in our present study. 

Fig. 1 graphically shows the results of 
the estriol determinations. At the twenty- 
second week of gestation the mean estriol 
excretion was 4 mg. per 24 hours. There 
was a gradual increase in estriol excretion 
during gestation with a mean of 18.1 mg. 
per 24 hours excreted at the thirty-eighth 
week. 


Comment 


When our present results with a more ac- 
curate and specific method for urinary as- 
say for estriol are compared to the Anker 
method previously used in this laboratory 
for total estrogen determinations, essentially 
no difference can be discerned. Fig. 2 shows 
the total estrogen excretion in the urine 
from 10 patients who had normal preg- 
nancies, labor, and deliveries by means of 
the Anker method. 

The use of pregnant patients from the 
Florence Crittenton Home had an advan- 
tage in that these individuals would collect 
24 hour specimens under supervision. These 
patients were, for the most part, primiparas. 
They were young women from 16 to 24 
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years of age and medical complications as 
well as complications of pregnancy were not 
present. Determinations at an uneven num- 
bered week of gestation were recorded to- 
gether with those of the previous even num- 
bered week. For example, determinations at 
the thirty-seventh week as well as those at 
the thirty-sixth week were recorded under 
the thirty-sixth week of pregnancy. This 
probably contributed to increasing the 
standard deviation from the mean. 

There are advantages in our modification 
of the Brown method over the Anker meth- 
od previously employed. The size of the 
urine sample and thus the amounts of re- 
agents used are decreased manyfold. Re- 
coveries of added estriol were essentially 90 
per cent. Results with this method seem to 
be significant even when the urine contains 
only a small amount of estrogens. Duplicate 
determinations differed no more than 10 
per cent. 

Smith and Smith™ reported that excre- 
tion of estrogenic substances in the urine 
during pregnancy was greatly accelerated 
about the twenty-eighth week and most 
marked during the last trimester. The ex- 
cretion rate per day increased from 50,000 
rat units at the thirty-second week to al- 
most 150,000 rat units early in the last 
month. Throughout pregnancy most: of the 
total estrogen was excreted as estriol in con- 
jugated form. They stated that shortly be- 
fore labor there was a rather marked drop 
in estrogen excretion and, coincident with 
the abrupt fall in the total estrogen level. 
there was an increase in free estriol in the 
urine. We did not find an abrupt fall in 
estriol in the urine with use of the Brown 
method. 

Venning’? found a slight increase in es- 
trogen during pregnancy to the sixtieth day 
of gestation. Between the sixtieth and the 
ninetieth day a definite rise occurred in 
estrogen in the urine. He associated this 
rise with the increased production of estro- 
gen by the placenta. From the one hun- 
dredth day, estrogen rose rapidly and con- 
tinued to be excreted in increasing amounts 
up to the end of gestation. Venning did not 
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find a drop in estrogen excretion at the end 
of pregnancy. 


Conclusions 


1. Estriol found in the urine of pregnant 
patients increased gradually from 4 mg. per 
24 hours at the twenty-second week to 18 
mg. per 24 hours at the thirty-eighth week 
of gestation. 

2. Excretion patterns for total urinary es- 
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trogen (Anker method) and estriol (Brown 
method) during pregnancy are essentially 
the same. 

3. We found no abrupt fall in urinary 
estriol before labor. 


We wish to thank Mr. Jorge Johnson and 
Mrs. Beatrice Bret for their technical assistance 
in the laboratory and Alfred Hassner, Px.D., for 
his consultatory assistance. 
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Halochromogens in human urine associated 


with pregnancy and ovulation 


|. Application of absorption spectroscopy to the iodine-color complex 


with particular reference to catecholamines 
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Ann Arbor, Michigan 


A ‘‘CHEMICAL’”’ pregnancy test possess- 
ing the required criteria of accuracy, similar 
at least to the Aschheim-Zondek phenome- 
non, yet simple and cheap, has long stimu- 
lated investigators from time to time in the 
search for such a test. Among the numerous 
techniques and agents devised for this pur- 
pose, that of halogenating urine has persisted 
until today. 

The earliest use of a halogen was probably 
bromine, commonly known as the Carson- 
Sachs test for urinary histidine. Continued 
interest in this reaction as a chemical test for 
the early diagnosis of pregnancy was stimu- 
lated by the series of reports by Kapeller- 
Adler and based on Voge’s'® obser- 
vation that histidinuria developed as a result 
of pregnancy. About this same time, Fried- 
erick" suggested another halogen for this 
purpose, chlorine in the form of hydrochloric 
acid. During this same period, Gutschmidt 
and Gutschmidt’? introduced still another 
halogen, in the form of tincture of iodine as 
a reagent for a chemical pregnancy test. 

Subsequently Schales and Schales,’® 
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Page,** and Barnes” in evaluating these tests 
came to the conclusion that the halogenation 
phenomena, while interesting, was not useful 
as a test for pregnancy in that these tests 
lack good agreement with the Aschheim- 
Zondek test in animals. 

Interest in the halogenation tests waned 
until Duboff"* revived its use for this pur- 
pose, in the form of pervanadyl iodide 
(PI,). This investigator laid proprietary 
claims to a chemical test for pregnancy, 
which arose as an outgrowth of a study into 
the chemical nature of urinary proteins char- 
acterized as gonadotropins and ds the result 
of a search for a specific reagent for tyrosyl 
groups. This led to the erroneous belief by 
him, at first, that gonadotropins, probably 
chorionic, accounted for the rose-colored 
iodide complex. One feature of his claims 
was that the chromogens produced by the 
addition of iodide or iodine solutions to 
urine, which was very fleeting, could be 
stabilized by passage into n-butanol as sug- 
gested by others studying the oxidative me- 
tabolism of tyrosine and phenylalanine.” 
More recently Rosen and associates'® pub- 
lished their version of the iodide test, noting 
the previous observations by Baum’® that the 
basis for the association between the iodine 
color complex and pregnancy was due to the 
presence of catecholamines. 

When the paper by Browne”® appeared in 
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which he propounded the “protective pla- 
cental monoaminoxidase” theory for the 
etiology of toxemia and pre- and _post- 
partum eclampsia, implicating the same 
vasopressor amines as did Baum for the preg- 
nancy test, thus suggesting close interlocking 
ties between apparently independent obser- 
vations and evidence for the existence of a 
basis for eclampsia and toxemia on the one 
hand and the role of these same dihydroxy- 
phenyl derivatives in a pregnancy test on the 
other, it prompted us to re-examine the 
iodine reaction in conjunction with the 
premise propounded by Browne based on the 
findings by Luschinsky and Singher?* and 
Thompson and Lechner.”? 

During the course of the present study, 
the paper by Misischia** appeared advocat- 
ing Lugol’s solution (I,KI) along with starch 
as an improvement over previous forms of 
this halogen as a reagent for a chemical 
pregnancy test. It was deemed desirable to 
incorporate this feature into the methodology 
of our study. 

The present report deals primarily with 
the catecholamines as they relate to a chemi- 
cal test for pregnancy and to ovulation, 
which we uncovered also during the course 
of this study, and only obliquely as these 
compounds relate to the problem of certain 
aberrations that can occur in the course or 
consequence of pregnancy. It is the purpose 
of this paper therefore to present evidence 
which appears to indicate that the premises 
of both Baum and Browne are erroneous. 


Experiment and methods 


The source of all the subjects from which 
urine specimens were obtained was the Ob- 
stetrics and Gynecologic Clinics of the 
Women’s Hospital and Out-Patient Depart- 
ment for the pregnant and nonpregnant fe- 
males, and the Hypertensive Unit of the De- 
partment of Internal Medicine for the males. 

Urine specimens were, for the most part, 
early morning collections for the nonpreg- 
nant women of reproductive age and women 
suspected of being pregnant; the specimens 
from pregnant subjects were not always 
early morning collections. In all cases the 
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tests were performed on fresh samples. If 
cloudy, the specimen was filtered. Urine 
samples were kept in the refrigerator until 
tested. 

Method. In the early phases of the pres- 
ent investigation the procedure devised by 
Duboff*® was adhered to. Toward the close 
of the study, several features of this method 
were combined with certain features of 
Misischia’s method as previously described,”* 
so that the final working procedure em- 
ployed for the trial tests on pregnant and 
nonpregnant urine specimens embodied the 
techniques of both the above authors. 

Reagents. All reagents were of the best 
C.P. or Reagent Grade. Pervanadyl iodide 
according to Duboff.’® Sodium vanadate 
(NaVO;), 10.0 Gm. This is prepared from re- 
crystallized ammonium metavanadate (NH,- 
VO;) from water by addition of an equiva- 
lent amount of sodium hydroxide followed 
by removal of the ammonia formed. Sodium 
iodide, 100 Gm. Glacial acetic acid, 70 ml. 
Five per cent iodine in 50 per cent ethanol- 
water, 30 ml. Preparation of the reagent 
complex was carried out in a 3 neck, flat- 
bottomed boiling flask of 250 ml. capacity 
fitted with a mercury-sealed stirrer. The 
vanadium and iodide salts were added to the 
acid first and the iodine added last, run in 
quickly, and the final volume of about 100 
ml. refluxed for 8 hours. After cooling, the 
contents of the flask were filtered through a 
medium porosity filter disk and the filtrate 
combined with an equal volume of absolute 
ethanol. The acid pervanadyl iodide was 
stored in dark bottles at room temperature. 
n-Butanol. Lugol’s solution, according to the 
USP. Starch suspension, 1 per cent. One 
gram soluble potato starch stirred into a 
small quantity of hot distilled water and, 
when completely opalescent, diluted te 100 
ml. with distilled water. Glacial acetic acid, 
99 per cent. 

Procedure A. Five milliliters of clear urine 
in a Pyrex 15 by 125 mm. test tube is acidi- 
fied with a drop of glacial acetic acid and, 
after addition of 0.5 ml. of PI,, immediately 
immersed in boiling distilled water in a 250 
ml. beaker so that the level of the solution in 
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the test tube and the beaker approximately 
coincide. At the first hint of a definite sign of 
the appearance of pink or rose color trans- 
formation at the top of the yellow to brown 
solution in the test tube, generally 5 to 10 
seconds, 5.0 ml. of n-butanol is immediately 
added on removal of the tube from the boil- 
ing water and the pink or rose-colored sub- 
stance quickly extracted from the aqueous 
solution by vigorous tapping of the test tube. 
The formation of a pink or rose-colored sub- 
stance upon the addition of PI, and heating 
is regarded as a “positive” pregnancy test, 
whereas persistence of the original iodine-in- 
urine color is regarded as a “negative” test 
for pregnancy. 

Procedure B. The specific gravity of the 
clear urine and its reaction are determined. 
The urine may be acidified if necessary with 
a few drops of 5 per cent acetic acid. 

Into a 15 by 125 mm. Pyrex test tube 2.5 
ml. of the acid urine is pipetted and 2 drops 
of the 1 per cent starch suspension is added; 
with a capillary pipette, the Lugol’s solution 
is added according to the schedule of Misis- 
chia** as follows: 


Specific gravity Drops of I,KI 
1.000 — 1.005 1 
1.006 — 1.010 
1.011 1.015 
1.016 — 1.020 
1.021 — 1.025 
1.026 — 1.030 


The remainder of the procedure is per- 
formed as given for Procedure A. Pink-red 
indicates positive; yellow, negative. If the 
end point is equivocal after 80 to 100 sec- 
onds, 1 drop of I,KI is added and if the 
yellow-brown persists it is “negative” and 
if it turns red, “positive.” If it turns black, 
it is replaced in boiling water where it will 
turn red if “positive.” 

For the purpose of this study all tests were 
carried out in duplicate and where discrep- 
ancies occurred between duplicates they were 
eliminated from consideration as trial mate- 
rial. 

The “artificial” or synthetically induced 
“positive” reaction. Twenty to 100 y in in- 
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Table I. Behavior of catecholamines, 
compounds of related structures and 
catecholamine metabolites with 
Procedure A added to urine 


Compound 


Amount in 
5 ml. urine 


Reaction 
with PI, 


Epinephrine 
Norepinephrine 
Tyramine 
3-hydroxy-tyramine 
Dopa 


207 
207 
207 
207 
1,0007 


Mandelic Acid (3- 
methoxy-4-hydroxy ) 

Catechol 

Phenol 

o-Cresol 

Hydroquinone 

o-Phenylenediamine 

Ethanolamine 

Histamine 

Tyrosine 


mg. 
mg. 
mg. 
mg. 
mg. 
mg. 
mg. 
mg. 
mg. 


crements of 20 y of epinephrine, norepi- 
nephrine, tyramine, and 3-hydroxy tyramine 
were added to 5.0 ml. of urine hitherto 
found to give a “negative” response with 
Procedure A, and the specimen treated as 
previously described by means of visual ob- 
servation of the butanol extracts. Tyramine 
gave the strongest rose color of the lot in all 
concentrations. However, for purposes of 
absorption spectroscopy, it was necessary to 
use 100 y of any of the catecholamines. One 
thousand gammas (1 mg.) of dopa (Sigma) 
was required to elicit a fleeting, pink color 
equivalent to 20 y of epinephrine or nor- 
epinephrine. One thousand gamma (1 mg.) 
quantities of related compounds, catechol, 
phenol, o-cresol, hydroquinone, o-phenylene- 
diamine, and ethanolamine, were added to 
similar urine samples and treated according 
to Procedure A. One thousand gammas (1 
mg.) of 3-methoxy-4-hydroxy mandelic acid 
and 2,000 y (2 mg.) of histamine were 
treated similarly. The visual examination of 
the PI, color complex with Procedure A is 
given under “Experimental results” and 
summarized in Table I. 

Deconjugation. It is now a_ well-estab- 
lished fact that the catecholamines are inac- 
tivated as a result of sulfate.and glucuronide 
conjugation in addition to aminoxidase de- 
amination.” *° In view of this, it was oul 


| 


Volume 81 
Number 4 


thinking that the pink to reddish color de- 
veloped with I,KI might be due to some one 
of the conjugated forms. Therefore, the urine 
from a series of cases of proved early preg- 
nancy was examined as follows: 

1. Aliquots of 16 specimens of which 3 
gave a negative I,KI reaction were hy- 
drolyzed with HCl and heated for 10 min- 
utes. 

2. Similar aliquots were hydrolyzed with 
beta-glucuronidase overnight at 37° C. un- 
der prescribed conditions for such a pro- 
cedure. 

3. All the aliquots were retested with 
I,KI as before on both aqueous and butanol 
extracts of the hydrolyzed specimen; the 
results are tabulated in Tables IT and III. 

Of considerable interest to us at this time 
was the possible role of tyrosine and tryrosy] 
groups of protein excreted in urine in rela- 
tion to this test, since the successive steps 
involved in the oxidative metabolism of ty- 
rosine and tyrosine derivatives proceeds 
through the formation of dopa and halla- 
chrome (pink-red-colored chromagens) with 
the eventual formation of the polymeric pig- 
ment melanin.” Workers in this area of 
biochemistry generally agree that a “leuco” 
(colorless) form occurs in the tyrosinase or 


Table II. The effect of acid or enzyme 
hydrolysis on urine samples from pregnant 
patients 


Speci- Procedure B After HCl After beta-glu- 
before for 10 curonidase* 
hydrolysis minutes for 16 hours 


*Sigma bacterial powder. 
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phenoloxidase oxidation sequence, and it 
occurred to us that this leucoid intermediate 
may be excreted in significant quantities 
during pregnancy or in association with 
ovulation. Hence, a series of urine speci- 
mens from first trimester pregnant subjects 
were submitted to tyrosinase action. 

The experimental production of chromo- 
gens from tyrosine and catechol was carried 
out as follows, on the same urine samples 
that were used for the acid and enzymatic 


Table III. Changes in urine samples from 
pregnant women after treatment with 
tyrosinase at optimum conditions 


Urine After 
sample I.KI test tyrosinase 


1 


hydrolytic experiments: Phosphate buffered 
solutions at pH 6.9 of tyrosine and catechol 
were prepared to contain 5 mg. of amino 
acid or catechol per milliliter. The urine 
specimens were adjusted with dilute HCl 
or NaOH as required to a pH 6.9. 

A series of flasks was set up containing 5 
ml. of urine plus 1 ml. of tyrosine or cate- 
chol plus 1 mg. of buffered tyrosinase and 
allowed to run at room temperature so that 
the reaction could be stopped with 2 vol- 
umes of acetone at intervals of every 10 sec- 
onds until the first faint evidence of halla- 
chrome appeared. The content of the flasks 
just prior to the first indication of a pink 
color were tested with I,KI as previously 
described for Procedure B. 

A second series of flasks was set up with 
the same doses of catechol or tyrosine and 
enzyme under similar conditions of pH and 
temperature and allowed to proceed until a 
highly colored rose-red developed (5 min- 
utes for tyrosine and 1 minute for catechol) 
when the contents of the flasks were quickly 
and vigorously shaken with 5 ml. of n-buta- 
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Table IV. Nonpregnant, normally 
menstruating, tested with Procedure B 


Per cent 
positive 


Positive 


Cycle day No. tested iodine test 


K 


fo) 


Table V. Suspected pregnancies tested by 
Procedure B 


| Rat Iodine-starch 
| No. | % . | % 


Number tested 56 

Positive tests 37 67.8 
False positive 0 0 
False negative 1 1.8 


Accuracy 55/56 98.2 


Table VI. Proved pregnancies tested with 
Procedure B 


No. of 
months from 
last Positive 
menstrual No. iodine 
period tested test 


Per cent 
positive 


nol at this stage of the reaction, and the 
butanol extracts examined spectrophoto- 
metrically. 

A control group of preparation with 
identical concentration of reactants in buffer 
was carried out at the same time. The results 
are shown in Table ITI. 
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Absorption spectroscopy. Measurement 
of the spectral characteristics of the rose- 
colored substances in butanol for their maxi- 
mum absorbence (optical density or Emax) 
at various wavelengths (Amax) was per- 
formed on a Beckman DU in 1 cm. cuvette 
at room temperature. The tyrosine and 
catechol chromogens were stabilized with 
o-phenylenediamine or ethanolamine which 
otherwise fade rapidly. 

Clinical trials. 

a. Eleven specimens of urine from 24 hour 
collections of hypertensive patients of both 
sexes, 2 patients with pheochromocytoma 
and 2 with toxemia and pre-eclampsia were 
tested by Procedure A. 

b. The urine of 9 nonpregnant women of 
reproductive age was tested through 67 
cycle days from Day 6 to Day 18. The re- 
sults are recorded in Table IV. 

c. Morning, concentrated urines of 56 
women, all suspected of being pregnant, 
were tested by Procedure B and in the rou- 
tine manner in the rat. Table V _ briefly 
outlines the results. 

d. Freshly collected random specimens of 
urine from 436 pregnant women were tested 
by Procedure B. The results, by month of 
pregnancy, are given in Table VI. 

Absorption spectroscopy. Spectrophotom- 
etry of butanol solutions of the PI, and 
I,.KI-starch reaction products of the natu- 
rally occurring substances and added cate- 
cholamines, plus the tyrosine-hallachrome 
product, was carried out in a Beckman DU 
with 1 cm. cuvettes. The analytical findings 
are graphically depicted in Figs. 1-4. 


Experimental results 


Experimental results with catecholamines 
and related substances. Visually detectabl 
development of the characteristic color of 
the halogenation process on a number o! 
vasopressor amines and related products ir 
aqueous solutions and in urine heretofor 
found to give a negative PI, reaction ar 
shown in Table I. 

The aminochromes were:extractable wit! 
difficulty from aqueous solutions of th 
known added catecholamines but easily fron 


| 
6 0 
7 40 
8 33 
9 40 
10 57 
11 63 
12 100 
13 86 
14 80 
15 50 
16 67 
17 50 
18 0 
56 
48 85.6 
2 4.0 
22/567 
2 24 22 92 
3 31 27 87 
4 36 31 86 
5 48 40 83 
6 36 33 92 
7 51 43 84 
8 64 57 89 Pe 
9 91 79 87 
10 55 45 82 
Total 436 377 86 
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Table VII. Numerical results and comparisons with various forms of iodine 


preparations as a chemical pregnancy test 


No. todine tests 
agreeing 


% agreeing with 


animal testing Reference 


Total No. correct animal tests 


No. established by curettage for abortion 
245 236 


Gutschmidt and 
Gutschmidt!2 
Barnes!5 
Rosen18 
Misischia?3 
Duboff et al. 
(present series) 
Duboff et al. 
(present series) 
Rosenblum, G.§ 
Zener, Wm.§ 
Glass, S. J.§ 
Tyler, E.§ 


Novitsky33 


*Quoted by Schales and Schales.*8 


¢This author gives no specific values for accuracy for the iodine test alone; his estimate of ‘50 per cent’? are embodied 
Pp 


in the ‘‘Conclusions.”? Note: Barnes’s figures however are interesting; ‘‘combined’’ iodine and bromine 


on 253 urine 


samples are: ‘‘positive” 91 (36 per cent), negative 73 (29 per cent), with disagreement between both tests 89 (35 per 
cent). Of the 91 patients with double positive chemical tests 90 (98.8 per cent) were pregnant and one was nonpregnant. 


{Missed first period. 
§Unpublished data, Los Angeles Group. 


the unknown PI,-induced chromogens. None 
of the known chemical: compounds without 
the structural configuration. of a dihydroxy- 
phenyl amine derivative elicited an observ- 
able pink—rose red product with addition of 
PI, or I,KI-starch. 

The results of the selective spectral ab- 
sorption measurements in aqueous solutions 
and in butanol of normally encountered PI, 
or I,KI rose-colored complex as compared 
with that of known catecholamines, showed 
that the latter chromogens had no relation- 
ship to the former. An examination of the 
spectral characteristics of both chromogens 
plotted graphically in Figs. 1 and 2 reveals 
an absence of the specific absorption maxima 
(Amax) on the part of the known catechol- 
amines (Fig. 1) in contrast to that shown 
by the colored complex derived from the 
naturally occurring sources (Fig. 2). It will 
be seen that the chromogens derived from 
the pregnant and nonpregnant urines possess 
a decided 560 my chromophore or peak (Figs. 
2, 3A, 3B, 4A, 4B), whereas the rose-colored 
butanol extracts of the tested catecholamines 
under like conditions demonstrated no such 


chromophores (Fig. 1). Furthermore, while 
the aminochromes of the vasopressors show a 
small Amax at 485 mp, the Amax at 400 mp; 
characteristic of the natural substance, is com- 
pletely absent in the case of the catechola- 
mines. Since the oxidant is the same in both 
cases, the absence of the 400 my Amax in the 
case of the vasopressor indoxyls cannot be 
attributed to the iodine. The results of the 
spectral measurements of PI, and I,KI in 
butanol in the same region of the spectrum 
have been superimposed on the plotted spec- 
tral values for the absorption measurements 
of the nonpregnant and pregnant butanol 
extracts as shown in Figs. 3A, 3B, 4A, and 
4B.-If the chromogen for the naturally oc- 
curring substance is a product of PI, com- 
plexing or adduct, it certainly does not take 
place in the case of the aminochromes. 

The experiments carried out to reveal the 
possible role of “conjugated catecholamines” 
also proved to be negative. Table II shows 
that acid and enzymatic hydrolysis not only 
did not impart a “positive” reaction to the 3 
originally negative urine specimens in the 
series of 16 early pregnancy samples but, as 
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~i00 SUNDRY 
CATECHOLAMINES 


OPTICAL DENSITY 


420 440 460 480 | 520 540 560 580 
400 500 
WAVE LENGTH 


Fig. 1. Absorption spectrum of a mixture of 25 
Y each of epinephrine, norepinephrine, tyramine, 
and 3—OH—tyramine extractable with butanol 
after PI: oxidation. 


a matter of fact, appeared to have destroyed 
whatever it is that is responsible for the 
positive results in the first case. This is con- 
tradictory so far as the catecholamines are 
concerned since in such instances the origi- 
nal positive reactions should have increased 
in intensity if the basis of the reaction was 
due to catecholamines. 
The results of the experimental attempt to 
reproduce the pregnancy test with tyrosine 
or catechol oxidation products were all nega- 
tive. In the first series, the stage prior to for- 
mation of the hallachrome (“red” pigments 
of tyrosine or catechol) failed to develop 
“red” oxidation products when subsequently 
reacted with I,KI which would bring about 
a “positive” test in the 3 previously negative 
responses or doubtful one or increase the 
intensity of the initially positive reactions. 
As for the control counterparts in aqueous 
solutions, they also failed to give the charac- 
teristic color complex. The results of the sec- 
ond series is evident in Table III and Fig. 5. 
Here again, the absorption spectroscopy 
measurements demonstrate that neither the 
tyrosine or the catechol chromogen products 
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of tyrosinase-induced oxidation have any re- 
semblance to the naturally occurring chromo- 
gen and only a slight resemblance to the 
catecholamine chromogens at 480 my (Amax)- 
Experimental results of clinical trials. At- 
tention is drawn to the group of subjects 
suspected of being pregnant and whose urine 
was submitted to be tested in the routine 
manner by immature rat ovarian hyperemia 
response*" *? for confirmation. It is at this 
phase of pregnancy that any test receives its 
most critical appraisal, namely, the first 
missed period. The results of the rat and 
the I,KI tests revealed a poor response on 
the part of the chemical test in terms of the 
ultimate clinical course of the subject. The 
numerical findings are tabulated in Table V. 
A total of 67 cycle days in 9 normally 
menstruating women demonstrated a positive 
reaction beginning with Day 7 and ending 
with Day 17 with Procedure B of the chemi- 
cal test. It can be seen from the results that 
80 to 100 per cent of the samples tested on 
Days 11 to 14 yielded a “positive” test with 
I,KI while the days of the cycle on either 
side of this period yielded an average of 50 
per cent “positive” results in the samples 
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Fig. 2. Adsorption spectrum of naturally occu! 
ring PI.-oxidizable substance characteristic © 
early and middle pregnancy periods. 
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DAY OF CYCLE 


OPTICAL DENSITY /5 mi OF URINE 
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Figs. 3A and 3B. Adsorption spectra of I:KI-oxidizable naturally occurring chromo- 
gens in series of nonpregnant female uring, Days 10 to 17 of the menstrual cycle; 
e @ = I.KI in butanol. 
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Figs. 4A and 4B. Adsorption spectra of I:KI-oxidizable naturally occurring chromo- 
gens in a series of pregnant urines at monthly intervals, 2-10 months; @ e= 
I:KI in butanol. 


tested. The distribution of the days of the of correlation with ovulation by means of 
cycle and corresponding chemical test results serial vaginal smears. It is interesting to note 
are summarized in Table IV. No attempt that during the early phase of the study the 
was made to establish a significant coefficient Procedure A chemical test produced a “‘posi- 
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tive” result occasionally in random and early 
morning urine specimens from one of the 
investigators (G. S. D.), 6 per cent (3 “posi- 
tives’) of the time in 50 urine samples. 
Thus, the incidence of 33 to 57 per cent Day 
7 to Day 10 and 50 to 67 per cent Day 16 
to Day 17 is definitely significant and cer- 
tainly not a randomization of the phe- 
nomena. 

Of the 436 urine specimens obtained from 
proved pregnant women 377 or 86 per cent 
elicited a positive chemical test with Pro- 
cedure B (I.KI). The results by months of 
pregnancy are assembled in Table VI. 

Having acquired an extensive body of data 
from the pertinent literature and from un- 
published sources on the use of the chemical 
test for pregnancy by means of some form of 
iodination of urine, the authors deemed it 
worthwhile to include a table (Table VII) 
summarizing all the available known results 
with this halogen. The findings of Novitsky** 
are added in an addendum to this report. 

We were unable to establish any relation- 
ship between the role of catecholamines in 
the 2 cases of toxemia of pregnancy and im- 
pending eclampsia with Procedure A. Fre- 
quent collection of urine during the acute 
period of the disorder failed to give a “posi- 
tive” result. However, direct chemical analy- 
sis by the trihydroxyindole method of Von 
Euler®® showed that the “total” catechola- 
mine content of 24 hour urine collections 
were well within the normal limits (10 to 
100 y per 24 hours) during the same time. 
During the period of illness in one case it 
was 55 y and in the other 22 y of catechola- 
mines. 

Prior to this, 11 cases of selected hyper- 
tensive subjects with circulatory evidence of 
the hypertensive states and decidedly ele- 
vated urinary catecholamines (160 to 230 y 
per 24 hours) failed to demonstrate the 
typical positive test induced with PI, on the 
same urine samples with the high catechola- 
mine content. Neither of the aliquots of 
urine submitted for routine analysis for cate- 
cholamines of the pheochromocytoma cases 
proved to have a “positive” test with PI, 
despite a very high amine content. 
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Fig. 5. Adsorption spectra of tyrosine and cate- 
chol oxidized by tyrosinase to hallachrome (red) 
stage; @ @ = tyrosine; o—-——o = catechol. 


Comment 


Evidence presented in this paper shows 
that the substance or substances indicating 
pregnancy with a fair degree of accuracy by 
means of iodine or iodide is not due to the 
presence or of increased amounts of cate- 
cholamines either in the free or bound form. 
In any event, if there are certain essential 
compounds extent, endogenously associated 
with the catecholamines, they are disasso- 
ciated before being excreted into the urine, 
which account for the PI, or I,KI-chromo- 
gen complex. 

An interpretation at this time of this very 
intriguing “chemical spectacular” is not pos- 
sible. The difference between PI, (pervana- 
dyl iodide reagent) and the I,KI (Lugol’s 
solution) plus starch is that the former is 
far more rapid in producing the chromogen, 
the greatly enhanced rate being due to the 
presence of the pentavalent vanadium in 
acting as a catalytic inducer of the oxygen- 
iodide reaction. It is not within the scope of 
this paper to enter into a discussion of the 
mechanism of reaction or the kinetics of 
reciprocal oxidation-reduction of a halide 
ion by a reducing substance “X.” 

Generally, catecholamines oxidized by 1io- 
dine in a weak acid solution usually stop at 
the aminochrc me (i.e., adrenochrome, nor- 
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adrenochrome) stage, and the chromogen is 
relatively stable and reversible. However, 
the element responsible for the so-called 
“positive pregnancy reaction” is extremely 
unstable and irreversible under identical 
conditions. Furthermore, while the endoge- 
nous “X” is immediately and completely 


extractable by n-butanol regardless of the, 


amount of chromogen, the aminochromes 
are not as readily or quantitatively extract- 
able under similar conditions. 

Catecholamines can be oxidized to the 
aminochrome by other oxidizing agents such 
as silver oxide in acid solutions or potassium 
ferricyanide in dilute alkali solutions. Neither 
of these oxidants applied to pregnant or 
nonpregnant urine induce the response char- 
acteristic of the chromogens or substance 

The evidence adduced from the experi- 
ments with tyrosine and catechol oxidized 
with I,KI or enzymatically with tyrosinase 
eliminates this species of compounds as a 
possible source responsible for the chemical 
pregnancy test. 

It is not the purpose of the authors to 
enter into a detailed discussion of the molec- 
ular and electronic absorption spectroscopy 
of catecholamines or their aminochromes 
(colored reaction products) and some of the 
chromogens of related compounds, of which 
there is a voluminous literature. However, 
this aspect of the study was the most essen- 
tial phase of our efforts, since the criteria for 
the chemical test is the development of a 
certain color. Barnes'® showed that when a 
solution of histidine hydrochloride was re- 
acted with iodine no rose color characteristic 
of the PI, color complex is produced, nor is 
the violet color characteristic of addition of 
bromine to aqueous solutions of histidine. 
The “color” test of Friederick™ is a certain 
degree of yellow, brown, or black intensity. 
Baum” attributed the color of the chemical 
pregnancy test produced with iodine to be 
due to catecholamines, probably because the 
visually observed “color” resembles that of 
the naturally occurring iodine color complex 
derived from pregnant urines. 

Spectrophotometry affords one of the most 
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precise and accurate means of establishing 
the identity of a compound and delineating it 
from other compounds which appear to pos- 
sess certain chemical characteristics, such as 
color, for example. 

The naturally occurring substance 
when reacted with PI, produces a chromogen 
which exhibits a pronounced Amax at 560 mu 
and a well-defined submaxima at 490 mu. 

This unsymmetrical pattern of adsorption 
does not, however, fit that of the chromogens 
of the several catecholamines tested, nor that 
of the chromogenic products of the oxidative 
processes with tyrosine or catechol (Figs. 1 
and 5). Clearly, our results fail to show any 
near relationship between the phenomenon 
of the chemical test for pregnancy with 
iodine and the catecholamines or compounds 
with related groups. 

In view of Browne’s*® theorizing, the lack 
of “false-positive” results with urine speci- 
mens from toxemic or eclamptic patients, 
hypertensive nonpregnant females and males, 
and patients with pheochromocytomas would 
indeed be surprising and puzzling, especially 
when the urine samples of the latter two dis- 
orders were loaded with catecholamines, if 
Baum’s explanation for the basis of the 
chemical test for pregnancy was correct. 

Well aware of the marked variability in 
excretion of adrenaline and noradrenaline in 
the course of 24 hours or from day to day 
within the same individuals throughout the 
illness, although the illness was of short dura- 
tion, we doubt whether this contributed to 
the lack of a false-positive pregnancy test 
since frequent sampling continued to give a 
negative test. 

As indicated previously in the experimen- 
tal section, the question of the role of adren- 
alin or noradrenalin metabolites was ex- 
plored as a possible source for a “positive” 
test, since a number of investigators engaged 
in the problem of excretion and metabolism 
of these vasopressor amines, *° have indi- 
cated that they are excreted in part as con- 
jugated sulfates or glucuronates of adrenalin 
and noradrenalin, norepinephrine, “adren- 
alulin,”’** or as a mandelic acid derivative.*° 
The results of these experiments clearly indi- 
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cated that 10 per cent HCl hydrolyzed sam- 
ples of urine from definitely pregnant women 
did not alter the several specimens that tested 
negative with I,KI to “positives” nor in- 
crease the intensity of the initially “positive” 
samples. Indeed Schales and Schales** long 
ago showed that the red-lavender chromo- 
gens extracted from strong mineral and hy- 
drolyzed urine, regarded as indoles and more 
recently as “adrenalutin’** have nothing to 
do with the test. In this connection, our re- 
sults would seem to indicate that the structu- 
ral configuration of the catecholamines is 
required in order to produce the character- 
istic aminochromogenic pigment with an 
oxidant since no such chromogen was elicited 
with 3-methoxy-4-hydroxy mandelic acid. 

Examination of the urine used for acid 
hydrolysis of which aliquots were submitted 
to beta-glucuronidase deconjugation also 
failed to bring about a reproduction of a 
“positive” test with the previously negative 
results on pregnant sources of urine. 

In the one normal male subject there was 
no circulatory evidence of hypertension asso- 
ciated with the few incidences (3 of 50 tests) 
of a “positive PI, reaction.” Further investi- 
gations are being carried out in our labora- 
tory to explain the physiologic purpose or 
nature of this yet unidentified oxidation 
product of iodine. 

Returning to the results of the clinical 
trials, the spectral values of the naturally 
occurring chromogens are of some conse- 
quence. Generally, and with an occasional 
exception, the maximum absorption at the 
main absorption bands (Amax, 560, and 440 
mp, Figs. 3A and 3B) in the case of preg- 
nancy appears to occur simultaneously with 
the peak excretion of chorionic gonadotropin, 
at 21% to 4 months. There is no evidence of 
association between chorionic gonadotropins, 
per se, and the color formatior as shown in 
earlier studies.** This maximum absorp- 
tion spectra appears to be consistent with the 
peak production of pituitary gonadotropins 
ulso, but here too the chromogenic values are 
inrelated to the concentration of tropic hor- 
mones per se during the menstrual cycle 
(Figs. 44 and 4B). A réasonable assumption, 
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however, is that there could be an indirect re- 
lationship between the chromogenic sub- 
stance, both quantitatively and qualitatively, 
and the tropins in both pregnancy and ovula- 
tion. It is also conceivable that substance “X” 
may be associated with the various gonado- 
tropins endogenously, even necessary for 
their function, and become disassociated 
upon or prior to excretion by the kidneys. 
This theory provides a convenient explana- 
tion for the semiquantitative relationship be- 
tween rate of excretion of the chromogen 
and the clinical state of the subject, namely, 
late first trimester of pregnancy with its 
highest chorionic gonadotropin excretion and 
the ovulatory phase of the menstrual cycle 
with its peak pituitary gonadotropic ex- 
cretion. 


Conclusions 


1. A comparative study has been made be- 
tween the spectral absorption behavior of a 
substance derived from urine of pregnant 
and nonpregnant women, which upon oxida- 
tion with iodine produced a_ pink-rose 
chromogen and that of a group of cate- 
cholamines whose oxidation products also re- 
sulted in the formation of a pink-rose chro- 
mogen. 

2. The experimental evidence clearly indi- 
cates that, while the aminochromes of cate- 
cholamines along with the hallachromes of 
tyrosine and catechol enzymatic oxidation 
products have a striking resemblance, vis- 
ually, to that of the endogenous chromogen, 
they have completely different spectral pat- 
terns of absorption and hence have no chem- 
ical affinity to the naturally occurring 
chromogen. 

3, Extending this to the “direct” proposal 
of Baum as to the basis for the chemical test 
for pregnancy and the “indirect” proposal 
of Browne as to its possible etiological basis 
for toxemia and eclampsia, the present study 
is unable to advance any evidence to sup- 
port either claim. 

4. Some recent developments in the meth- 
odology with iodine as a chemical test for 
the early diagnosis of pregnancy were ex- 
plored by clinical trials and the results indi- 
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cated no significant increase in accuracy as 
a pregnancy test over that of earlier efforts 
with other procedures and iodine reagents. 

5. In the course of the present study it 
was discovered that a “chromogen” produc- 
ing substance is elaborated and excreted in 
the urine during the midcycle in menstruat- 


ing females of reproductive age, which ap- 


pears identical with that of pregnancy. 

6. General concepts and the chemical na- 
ture of the reactions involved are discussed 
and a tentative theory is offered to account 
for the phenomenon of the halogen-chromo- 
gen in pregnancy and during the middle 
phase of the menstrual cycle. 


We wish to express our appreciation to the 
nursing staff of the _Departments of Obstetrics 
and Gynecology for their helpful interest and 
cooperation; to Dr. James Conway and Dr. Ray 
Warzynski of the Department of Internal Medi- 
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cine for the contribution of hypertensive urine 
samples; and to Miss Wanda Alexander of the 
Department of Obstetrics and Gynecology for 
her helpful assistance with this report. 


Addendum. While this manuscript was in 
preparation the results of Novitsky appeared in 
abstract in the International Journal of Fertil- 
ity®3 and are reproduced here in part. To our 
knowledge, his findings are the first to agree with 
those of Duboff?* or Rosenblum.%* With the use 
of the simplest of iodine solutions on morning 
urine samples obtained from women after thor- 
ough cleansing of the vulva, including some ob- 
tained by catheterization, the test produced 236 
“positive findings” in 245 women 5 to 10 weeks 
pregnant confirmed by curettage. for induced 
abortion, for a score of 96 per cent. In another 
series of 113 nonpregnant gynecologic patients, a 
“negative finding” was obtained in 102, for a 
score of 90 per cent with a 10 per cent false- 
positive rating. In a group of tubal pregnancies 
5 out of 7 gave a “positive result.” 
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Digital vascular reactivity to L-norepinephrine 


in the second trimester of pregnancy as a test 


for latent essential hypertension and toxemia 
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New York, New York 


In 1957? neurogenic vasoconstriction was 
estimated quantitatively by measuring blood 
pressure and blood flow in the digit under 
standardized conditions of rest and room 
temperature and again after vasodilatation 
by indirect heat supplemented by the in- 
travenous injection of a ganglion-blocking 
drug. These data were converted to radius 
equivalents by means of Poiseuille’s law 
and from these radius equivalents and the 
pressures the physical work performed by 
the smooth muscle of the blood vessels in 
changing one steady state (vasodilatation) 
to another (vasoconstriction) was calcu- 
lated. With these methods, neurogenic vas- 
oconstriction was demonstrated to be in- 
creased over normal values in essential 
hypertension. A similar procedure was subse- 
quently applied to estimating vascular re- 
activity to L-norepinephrine (NE) by meas- 
uring the work of vasoconstriction produced 
by digital vascular smooth muscle in re- 
sponse to a fixed rate of infusion of NE.? 
Such reactivity was found to be strikingly 
and uniformly increased in essential hyper- 
tension. 


From the Departments of Medicine and 
of Obstetrics and Gynecology, The 
Mount Sinai Hospital. 


*Aided by grants from the American 
Heart Association, and the National 
Heart Institute (H-1164). 


This procedure was therefore employed 
in the second trimester of pregnancy to de- 
termine its validity as a test for subsequent 
toxemia. Patients were selected for testing 
regardless of parity, provided they were in 
the second trimester. An effort was made 
to provide an equal number of normal sub- 
jects and subjects with stigmas of toxemia 
and/or essential hypertension. After de- 
livery, each case was separated into one of 
three groups on clinical grounds only. 

The first group (N) included 16 subjects 
who were unequivocally normal. There was 
no history of toxemia in antecedent preg- 
nancies or of hypertension. Blood pressures 
remained normal throughout gestation and 
post partum, although in a few of these 
cases a transient rise no higher than 130/90 
was noted at the time of delivery. No pro- 
teinuria or edema was detected during ges- 
tation, although again in some cases pro- 
teinuria was noted immediately post partum 
in uncatheterized specimens, probably at- 
tributable to contamination with lochia. 
There was transient edema in only a few 
of the obese patients in this group. 

The second group (H) included 6 pa- 
tients with unequivocal manifestations of 
hypertension and/or toxemia. There was a 
history of toxemia in an antecedent preg- 
nancy or observed antecedent elevations of 
blood pressure. The blood pressures through- 
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Table I. Clinical data 


Brachial blood pressure (mm. I 1) 


No. | Age Gestation No. Delivery Gestation | Delivery | Post parium 
Normal group (N) 
1 21 Breech; normal child 110/70 125/80 115/70 


2 18 Normal child 100/70 120/80 100/60 
§ 28 ’ Normal child 100/70 125/75 120/70 


3 Normal child 100/70 110/80 
(1st normal; 2nd miscarriage) 


2 Normal child 90/60 110/80 104/72 
1 Normal child 110/65 112/80 120/8( 


Normal 110/68 130/86 
Normal 110/60 138/70 


Normal 110/70 116/80 
Normal 106/66 110/72 


Normal child 100/62 110/62 


Identical twins 104/74 120/70 
Normal child 110/70 120/80 
Normal child 110/80 128/70 


2 Normal child, cord 120/80 122/80 
prolapse fluctuant 
16 36 2 Normal child 112/74 130/80 
(1st 7 mo. premature, died after birth) 


Hypertensive group (H) 


17 29 3 Hydatid mole, spon- 158/100 150/90 
(1st normal child; 2nd spontaneous taneous abortion 
abortion) 5th month 


3 Stillbirth 7% months 150/110 184/120 
(1st normal child; 2nd stillborn) 


3 Stillbirth, one month 160/110 145/90 
(1st ectopic; 2nd neonatal death; pyelo- premature induc- 
nephritis; hypertension; albuminuria) tion 


5 Premature 104/76 to » 130/78 
(all premature; 4th spontaneous abor- 150/100 


tion) fluctuant 


N 
Ni 
6 21 Ne 
8 21 2 100/7 Ni 
9 23 3 110/6 Ni 
10 42 8 100/5' No! 
11 28 106/¢ Ni 
12 33 2 104/; Nc 
13 18 1 118/¢ Ne 
14 25 5 104/¢ Ne 
130 Ni 
118/ Ni 
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Trine 


Weight gain 


Edema | 


Treatment 


mal 
mal 


mal 


mal 


Normal 


Normal 


Normal 


Normal 


Normal 


Normal 


Normal 


Normal 
rmal 
Nor mal 


Normal 


Normal 
Normal 


Excessive 


Normal 


Normal 


Excessive 


Normal 


Excessive 


Normal 


Excessive 
early in 
preg- 
nancy; 
controlled 
by ther- 
apy 


Normal 


Normal 
Excessive 


Excessive 


Normal 


Normal 


Excessive 


Normal 


Normal 


None 
None 


Slight transi- 
ent 


None 


None 


Slight 2 weeks 
before deliv- 
ery 


None 


None 


None 


1+ transient 


None 


None 
None 


None 


None 


1+ intermit- 
tent 


None 
None 


Acetazoalamide (Diamox) ; low- 
sodium diet 


None 


Low-sodium, low-calorie diet 


Acetazolamide (Diamox) ; low- 
sodium, low-calorie diet 


None 


Acetazolamide (Diamox) ; low- 
sodium, low-calorie diet 


None 


Low-sodium, low-calorie diet; 
chlorothiazide 


Penicillin 


Low-sodium diet 
Low-sodium, low-calorie diet 


Acetazolamide (Diamox) ; low- 
sodium, low-calorie diet 


Low-calorie diet 


Chlorothiazide; low-sodium, low- 
calorie diet 


Bed rest 


Phenobarbital; veratrum; low- 
sodium, low-calorie diet 


Chlorothiazide; reserpine 


Chlorothiazide; phenobarbital 


Emotional problem 


Arrested pulmonary tuberculosis 


Family history of hypertension 


Congenital syphilis; rheumatic 
heart disease 


History of asthma 


Obese 


Family history of hypertension 


Obese 


Obese 


Mother has hypertension; operated 
upon for bilateral ovarian cysts 


Known hypertension 10 years; 2 
siblings have hypertension; 
obese; manic-depressive psycho- 
sis 1943 


Known hypertension 3 years; heart 
enlarged; ECG strain pattern; 
hypertensive retinopathy Grade 
I 


Hypertension several years; ret- 
inopathy Grade ‘I; obese 


| 

pari um | Remarks 
/60 Ni 

1/7 
3 Normal Normal None 
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Table I—Cont’d 


Brachial blood pressure (mm. H; } 


No. | Age Gestation No. 
638 4 


Delivery 
Normal child 


Gestation | Delivery | Post part: * 
140/96 150/104 130/90 


22 29 2 
(1st hypertension and pre-eclampsia) 


155/105 
(labile) 


10 month induction, 154/96 


normal child 


130/80 


Equivocal group (E) 


23 33 3 
(1st pyelonephritis and pre-eclampsia; 
2nd baby died after birth) 


2 child 
(1st pre-eclampsia) 


Normal child 110/78 120/70 120/88 


110/70 140/90 100/80 


Normal child 100/60 to 
130/90 


fluctuant 


110/70 to 
140/90 


105/84 110/70 


"2 child 
(1st fluctuating hypertension; no albu- 
minuria or edema) 


3 Normal child 
2nd mild hypertension) 


2 Normal child 
(1st pre-eclampsia) 


120/80 120/84 


120/80 110/80 120/80 


120/80 120/80 148/100 to 


110/70 


7 Twins 130/80 


(5th toxemia; 6th miscarriage) 


10 Normal child; pla- 
(toxemia or eclampsia all previous preg- cental infarcts 


120/80 130/90 


114/85 140/90 116/90 


nancies; normal children except for 
one stillbirth) 


out gestation were elevated over the normal 
to 140/90 or above. In the second trimester, 
however, many of these blood pressures ap- 
peared to be within the normal range be- 
cause of the usual decrease in blood pres- 
sure during this period in both the normal 
and abnormal groups. Postparfum blood 
pressures were above normal in some but 
not all patients in this group (H). Pro- 
teinuria was present throughout gestation 
or sporadically in most members of this 
group, usually disappearing post partum, 
and edema was present in some but not all 
of these patients. In many patients in this 
group the height of the blood pressure and 
the edema were modified by therapy which 
included the use of a low-salt diet and di- 
uretics. 

The third group (E) was an equivocal 
group of 8 patients in which the clinical 


manifestations were inadequate to support 
the diagnosis of hypertension and/or tox- 
emia. The blood pressures might fluctuate 
between normotensive and slightly hyper- 
tensive levels. There might be a history of 
toxemia in previous pregnancies, but no 


evidence of hypertension or toxemia 
throughout the pregnancy under study. Ede- 
ma might be present but only as a feature 
of obesity or excessive gain in weight. Pro- 
teinuria might be transient or absent, and, 
for all these reasons and others, the clin- 
ical classification was in doubt. 

The method for testing reactivity to NE 
has been presented in detail*-* but will be 
briefly reviewed. In each test the studies 
were carried out under two sets of condi- 
tions: (1) after indirect heating with a 
cradle baker over the trunk, until positive 
heat balance was manifested by profuse di- 
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Jrine Weight gain 


Edema 


| Treatment 


Remarks 


Albumin 1+ Normal 


Albumin 1+ Normal 


Normal 


Albumin 1+ Normal 


Normal 


Normal 


Normal Slightly 


excessive 


Slightly 
excessive 


Normal 
Excessive 


Normal 


Normal Excessive 


1+ 


1+ 


1+ transient 


2+ transient 


1+ transient 


None 


1+ 


Chlorothiazide; low-sodium diet 


Chlorothiazide; reserpine 


Low-sodium, low-calorie diet 


Acetazolamide (Diamox) ; low- 
sodium diet; INH; streptomy- 
cin 


Thyroid extract 


Chlorothiazide; reserpine 


Acetazolamide (Diamox) ; low- 
sodium, low-calorie diet 


Chlorothiazide 


Acetazolamide (Diamox) ; low- 
sodium diet 


Acetazolamide (Diamox) ; low- 
sodium, low-calorie diet; iron 


History asthma, erythema nodosa, 
and neurodermatitis 

Known hypertension 3 years; 
obese 


Obese 


Treated for disseminated tubercu- 
losis 


Hyperthyroid, treated previously 
with radioactive iodine; now 
euthyroid 


Fluctuating hypertension 3 years 


Obese 


Moderate anemia (hemoglobin 7 
Gm.) ; history of asthma 


aphoresis, followed by the intravenous ad- 
ministration of 0.8 mg. per kilogram of a 
ganglion blocking drug, 2,6 dimethyl-1,1- 
diethyl piperidinium bromide (SC 1950); 
(2) conditions in phase 1 remaining con- 
stant, during the intravenous infusion of NE 
and additional SC 1950 at a rate sufficient 
to bring the blood pressure to its original 
value or somewhat higher. The infusion 
fluid contained 50 mg. per cubic centimeter 
of glucose, 0.0122 mg. per cubic centimeter 
of L-norepinephrine bitartrate and 0.09 mg. 
per cubic centimeter of SC 1950; the rate 
of its administration was regulated with an 
infusion pump. Studies were not performed 
until the blood pressure level was stable. 
There were no untoward effects from this 
procedure except for occasional headache 
or chest pain associated with an excessive 
rise in blood pressure. Slowing the infusion 


rate was all that was necessary to decrease 
the blood pressure and eliminate these symp- 
toms. 

Flow in the digit was measured calorimet- 
rically and both systolic and diastolic digital 
arterial pressures were measured with a 
Gaertner capsule. These pressure data were 
converted to mean pressure by adding one 
third of the pulse pressure to the diastolic 
value. A calculated venous pressure correc- 
tion was subtracted from this and the ra- 
dius equivalent of the digital circulation was 
computed from flow and effective mean 
pressure by use of Poiseuille’s law. A calcu- 
lated length factor was considered to be 
constant for the digital circulation, correc- 
tion being made for variation in fingertip 
size. Correction was also made for critical 
closing pressure and/or apparent blood vis- 
cosity change in the constricted NE phase 
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of the procedure. The radius equivalent of 
the digital circulation was calculated for 
the constricted as well as for the dilated 
state. From the digital blood pressures and 
the change in the radius equivalent as meas- 
ured during the two sets of experimental 
conditions, the work of vasoconstriction was 
calculated and, based upon the NE infusion 
rate, this could be expressed as the work per 
milligram of infused NE per minute. The 
formula used for calculating work of vaso- 
constriction is: 


16.1P,? 


w 197P,;(r:? r2?) 0: 


— 128) 

in which w is work in ergs, P, is effective 
mean pressure, Q, is blood flow, and r, 
radius equivalent during vasodilatation, 
whereas rz is radius equivalent during vaso- 
constriction. The reliability and reproduci- 
bility of these results in individual subjects 
in normotensive and hypertensive groups 
were amply demonstrated.? Moderate vari- 
ation in the rate of NE infusion did not 
modify appreciably the values for work of 
vasoconstriction per milligram of NE in- 
fused per minute. 


Results 


In the normal group (N) the mean value 
for NE reactivity was 48 plus-minus a stand- 
ard deviation of 20 ergs per milligram NE 
per minute (Tables I and II). In nonpreg- 
nant normotensive subjects, the comparable 
mean value is 31 plus-minus a standard 
deviation of 10.5.2 This makes the 95 per 
cent range for the pregnant group 8-88 as 
against 10-52 for the nonpregnant group. 
There is therefore a statistically significant 
increase in NE reactivity in normal preg- 
nancy (P < 10?). Of the 6 members of 
the hypertensive group (H), 4 had all the 
cardinal manifestations of toxemia, including 
edema, proteinuria, and hypertension and 
all had NE reactivities (94-175) above the 
normal range. One patient had hyperten- 
sion and proteinuria but no edema with an 
NE reactivity of 75, and the final patient 
in this group had fluctuating hypertension 
but no proteinuria or edema (reactivity 47). 
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None of the patients in the equivocal 
group (E) had all the manifestations of tox- 
emia. Only one member of this group had 
proteinuria and that was transient. Two pa- 
tients had transient edema associated with 
obesity. Although hypertension was ob- 
served in 4 of the members of this group, it 
was usually inconstant. Five members of 
Group E and one member of Group H had 
histories of toxemia in previous pregnancies. 
Of these, one had a history of toxemia as- 
sociated with pyelonephritis. There was no 
pyelonephritis or toxemia during the preg- 
nancy under study (reactivity 52). In the 
remaining 5 patients with histories of tox- 
emia, reactivities were, respectively, 40, 116, 
114, 144, and 175. The exact nature of the 
previous toxemia could not always be as- 
certained in these patients. It is of interest 
that none of these patients had persistent 
hypertension during the pregnancy under 
study except for the patient in Group H. 
Two additional patients in Group E had 
histories of hypertension without other fea- 
tures of toxemia during previous pregnancies 
(reactivities 36 and 104). It must be re- 
membered that all patients were under treat- 
ment with low-sodium diets, diuretics, and, 
in a few cases, other antihypertensive drugs, 
although each patient was instructed to dis- 
continue medication for 48 hours prior to 
testing. 


Comment 


In a prior study* when naturally occur- 
ring neurogenic digital vasoconstriction of 
pregnant women was measured, the values 
were somewhat increased in the hyperten- 
sive group but overlapping between the two 
groups was extensive and confusing even in 
the third trimester. In contrast, it is evi- 
dent from the present findings that elevated 
digital vascular reactivity to NE should be 
viewed with great suspicion as suggestive of 
underlying essential hypertension and hence 
susceptibility to toxemia even if observed in 
the second trimester of pregnancy. 

Raab, Schroeder, Wagner, and Gigee, 
using brachial blood pressures only, hav 
demonstrated increased NE reactivity in th 
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third trimester of toxemic pregnancies. In 
this trimester, however, the other manifesta- 
tions of toxemia are usually obvious and 
rarely require confirmation. Reactivity in 
response to other procedures and substances 
has also been studied in toxemia, with vari- 
able results.®™ 

There is little question that patients with 
essential hypertension are candidates for tox- 
emia and even eclampsia of pregnancy.’” 
There is considerable doubt, however, that 
all toxemia is on this basis, and most ob- 
servers believe that there is an idiopathic 
variety.** It is doubtful, however, that any 
of our patients were in this latter group. It 
is no surprise therefore that patients with 
essential hypertension should have increased 
reactivity to NE in pregnancy as well as in 
the nonpregnant state. It is of interest, how- 
ever, that these cases can be picked out by 
this test so early in the course of their dis- 
ease and in the second trimester of preg- 
nancy when their blood pressures are often 
normal by ordinary standards. It is also of 
interest that many patients with only a his- 
tory of toxemia or hypertension in previous 
pregnancies have increased NE reactivity 
despite the absence of toxemia or hyperten- 
sion in the pregnancy under study. Thus, 
the trait may remain although the overt 
manifestations of the trait may be modi- 
fied, perhaps by therapy. It should be 
pointed out that diuretics of the chloro- 
thiazide class are capable of decreasing NE 
reactivity in hypertensive 

There are several other points of more 
theoretical interest. The somewhat increased 
vascular reactivity to NE of the normal 
pregnant woman over the normal nonpreg- 
nant subject might be a manifestation of 
increased production of glucocorticosteroids 
in pregnancy. These substances are known 
to be increased in pregnancy’? and are 
capable of producing this effect.1* In the 
hypertensive subject, however, glucocortico- 
steroids do not increase vascular reactivity 
to NE,’® and hence the gap in this respect 
between the normal and the hypertensive 
subject might be expected to be somewhat 
narrowed in pregnancy. 
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It has been suggested” **-?° that the ste- 
roids increase vascular reactivity to NE by 
inhibiting the enzyme, catechol o-methyl 
transferase, responsible for the immediate 
inactivation of NE and that essential hy- 
pertension is attributable to a hereditary 
deficit of this substance in the smooth mus- 
cle of blood vessels. It is not understood, how- 
ever, why patients with essential hyperten- 
sion should be more susceptible to toxemia 
than normotensive women. Attention has 
been focused on renal function,?* hor- 
monal derangement,”* placental function,”* 
and fluid and electrolyte balance.® 7° Re- 
cently a pressor substance has been found in 
amniotic fluid of toxemic women, although 
not yet identified in the blood or proved to 
be responsible for the observed hyperten- 
sion.”° In addition to the growth of the in- 
trauterine contents in pregnancy, however, 
there is also tremendous hypertrophy of the 
uterus itself, which consists of smooth muscle. 
This smooth muscle might need catechol 
o-methyl transferase as an integral constitu- 
ent and might thus serve to deplete the al- 
ready scanty stores of this enzyme or its 
precursors and cofactors in vascular smooth 
muscle, thus intensifying hypertension in a 
susceptible subject and causing the develop- 
ment of full-blown toxemia. If this hypothe- 
sis has any validity, it evokes the hope that 
this enzyme or its precursors and cofactors 
can be “drawn” from one site to another 
and hence be repleted if deficient. 


Summary and conclusions 


1. Digital vascular reactivity to L-nor- 
epinephrine (NE) was measured in the sec- 
ond trimester of pregnancy in 30 subjects. 

2. The test was capable of clearly sepa- 
rating the normal group from the group 
with manifestations of hypertension and/or 
toxemia. There was a clinically doubtful 
group in which the test was also variable. 

3. A new theory explaining the develop- 
ment of toxemia in subjects with overt or 
latent essential hypertension is suggested. 


We are grateful to Dr. I. C. Winter of G. D. 
Searle & Co. for supplies of SC 1950. 
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Breech presentation in the primigravida 


A review of 189 cases 


RICHARD L. JACKSON, M.D.* 


Memphis, Tennessee 


T HE conduct of labor in breech presenta- 
tion remains an obstetric dilemma. In primi- 
gravidity, this problem is compounded by 
the necessity of the fetus traversing an un- 
tested pelvis. Only by comparing reports by 
different institutions may we hope to de- 
termine the safest method of management. 
The material for this study was obtained 
from the records of 189 primigravid patients 
with breech presentation who were de- 
livered at the City of Memphis Hospitals 
from 1953 through 1958. All of the patients 
herein considered were from the ward 
service, and the great majority were Negro. 
Multiple gestations were excluded from the 
study because of the high incidence of pre- 
maturity coupled with the well-recognized 
increased fetal mortality in the second twin. 


Results 


In determining perinatal mortality, the 
infants were divided into two groups, pre- 
mature (1,000-2,499 grams) and mature 
(2,500+ grams). All infants were included 
in the uncorrected group. Corrections were 
then made (1) when congenital anomalies 
incompatible with life were demonstrated 
or (2) absence of fetal heart tones with 
evidence of fetal death upon admission, 
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when proved to be due to a nonobstetrical 
cause. The first group was composed of 
2 premature infants, one of whom was an- 


encephalic, the other of whom suffered 


multiple bowel, kidney, and vascular anom- 
alies. There was one mature infant, who 
lived 4 hours, with extreme hydrocephalus 
and a meningocele. In the second group 
were 3 infants, one mature and 2 prema- 
ture, who on delivery exhibited severe 
maceration and extensive evidence of long- 
standing intrauterine death. Table I dem- 
onstrates the over-all perinatal mortality, 
both corrected and uncorrected. 

Necropsy was done on 19 of the 20 dead 
infants in the corrected series. In 7 cases 
extensive intracranial hemorrhage was dem- 
onstrated; pneumonia due to premature 
rupture of the membranes and subsequent 
amnionitis was observed in 5; atelectasis 
and generalized congestion, assumed to sig- 
nify asphyxia, were present in 3. There were 
no demonstrable pathologic conditions in 
the remaining 4 infants. 

The uncorrected fetal mortality herein 
reported was 13.8 per cent and, after the 
previously outlined corrections were ap- 
plied, the over-all fetal mortality was 11 per 
cent. Sabin and Foote’ report a perinatal 
mortality of 7.3 per cent in 244 breech de- 
liveries of primigravidas when applying cor- 
rections for congenital anomalies incompati- 
ble with life but including antepartum 
deaths. Pomerance and Daichman? observed 
a mortality rate of 4.2 per cent, but they 
considered only infants weighing 2,270 
grams or over. Upon making a similar com- 
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Table I. Perinatal mortality 
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Corrected (183) 


Uncorrected (189) 


Premature 


Mature 


| Premature | Mature No. | 


| Zo 


Discharged 29 134 
Stillborn 6 4 
Died 9 7 


72.0 93.7 89.0 
28.0 6.3 11.0 


parison, we observed a perinatal mortality 
of 6.3 per cent, which is comparable to 6.2 
per cent as reported by Dieckmann and 
Harrod.’ 

In the entire study, 22 per cent of the 
infants were premature. In an over-all study 
of breech presentation by Tompkins,* the 
same rate of prematurity was observed. 


Table II. Type of breech presentation 


|Premature| Mature Total 


Frank 120 
Complete 13 
Single footling 8 
Double footling 26 


Table II demonstrates that the most 
common type of presentation was frank 
breech with double footling presentation oc- 
curring approximately one fifth as fre- 
quently. Complete breech and single footling 
presentations were much less common. We 
have not included the type of presentation 
of those patients who were delivered by 
cesarean section since no apparent relation- 


ship existed between the various types of 
breech presentation and the eventual out- 
come of labor. 

Table III demonstrates the method of de- 
livery in the various types of presentations 
correlated with the fetal outcome. None of 
these patients received intravenous oxytocin 
augmentation of labor. This seemingly nor- 
mal labor for the primigravida with a breech 
presentation resulted in a fetal mortality of 
9.5 per cent. 

In all of the patients in whom vaginal 
delivery was attained, evaluation of the 
pelvis revealed measurements adequate for 
delivery. In the event that the clinical es- 
timation of the pelvis was not fully satis- 
factory, x-ray pelvimetry was obtained. We 
feel that the combination of clinical and 
x-ray evaluation of the pelvis is a very valu- 
able adjunct in determining the method of 
management of breech presentation in the 
primigravida. 

Breech extraction was performed thre¢ 
times in this group of patients with th« 
following outcome: 2 mothers and infants 
were discharged with no morbidity and one 


Table III. No oxytocin—method of delivery with outcome (corrected) 


Spontaneous with 


Extractions with | 


Manual aid | Forceps Manual aid | Forceps Discharged Stillbirths | Died 


Mature (103) 
Frank 2 
Complete 
Single footling 
Double footling 


Premature (34) 
Frank 
Complete 
Single footling 
Double footling 


71 
10 
6 
11 


| | Total 
% No. No. 
29 
7 ) 
6 l 
2 0 0 
1 0 I 
4 0 0 
22 6 0 0 21 2 5 
0 0 0 0 0 0 0 
1 0 0 0 1 0 0 
4 1 0 0 at 0 l 
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ruptured lower uterine segment was treated 
by hysterectomy. This patient’s infant died 
12 hours after birth and at necropsy ex- 
tensive intracranial hemorrhage was dem- 
onstrated. The role of breech extraction will 
be discussed later in this paper. 

Table IV demonstrates that stimulation 
of labor with intravenous oxytocin was used 
in a total of 30 patients, resulting in a fetal 
mortality of 20 per cent. The indications 
for intravenous oxytocin were as follows: 
primary uterine inertia, 14; secondary 
uterine inertia, 16. Although Eastman? has 
now grouped both primary and secondary 
uterine inertia into the over-all category of 
uterine dysfunction, for purposes of clarity 
we have retained the older terminology. 

A chi square analysis revealed no statis- 
tically significant difference between the 
oxytocin- and the non-oxytocin-treated 
groups (P < 0.10 but > 0.05). We ob- 
served a fetal mortality of 9.5 per cent in the 
non-oxytocin-treated group compared to 20 
per cent in the oxytocin group. When we 
consider this, coupled with the marked dif- 
ference in the total numbers of patients in 
each group, it becomes apparent that we 
must depart from the dogmatic rules govern- 
ing the analysis of statistical data in order 
to evaluate our results. Continuing this type 
of reasoning, we must realize that dysfunc- 
tional labor existed which necessitated the 
use of the intravenous oxytocic, a type of 
management which resulted in the pre- 
viously described fetal mortality. In a report 
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of the Obstetrical Statistical Cooperative 
by Hellman and associates,® a perinatal mor- 
tality of 6.4 per cent was observed on the 
ward service when therapy with intravenous 
oxytocin was elected in the management of 
uterine dysfunction. In this group with all 
types of presentations, the great majority 
of which were vertex, the perinatal mor- 
tality was one third that which we observed 
in breech presentation. We therefore must 
conclude that uterine dysfunction in breech 
presentation, at least when compared to 
vertex presentation, carries with it a three- 
fold increase in fetal mortality when treated 
with intravenous oxytocin. 

A total of 6 breech extractions were done 
in this group with the following maternal 
and fetal outcome: 2 mothers and infants 
had no morbidity; one infant, who suffered 
a fractured skull during delivery, was dem- 
onstrated to be suffering from cerebral 
palsy at the age of 2 years; one patient 
suffered multiple lacerations of the cervix 
necessitating an extensive repair and has 
since been demonstrated to be suffering 
from an incompetent internal cervical os; 
2 infants (one mature and one premature) 
died during delivery when difficulty arose 
during attempts to extract the aftercoming 
head. In both of these patients, vaginal ex- 
amination had revealed complete cervical 
dilatation. In both cases the membranes 
were ruptured artificially at this time only 
to be followed immediately by prolapse of 
the umbilical cord in one. A_ traumatic 


Table IV. Intravenous oxytocin—method of delivery with outcome 


Spontaneous with 


Extractions with 


Manual aid | Forceps 


Manual aid | Forceps 


Discharged | Stillbirths Died 


Mature (25) 
Frank 
Complete 
Single footling 
Double footling 


Premature (5) 
Frank 
Complete 
Single footling 
Double footling 
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breech extraction was performed resulting 
in death of the infant. In the second case, 
breech extraction was carried out at a time 
when, on vaginal examination, the cervix 
was felt to be completely dilated. After 
rupture of the membranes the aftercoming 
head could not be extracted. This infant 
died. It must be kept in mind that, in addi- 
tion to cervical dilatation, cervical retrac- 
tion must also be complete in order for the 
head to be easily extracted. This is well 
demonstrated in the second case. We must 
differ with Johnson,’ who states “if the 
examiner’s hand with fingers spread can 
pass through the cervix, then the average- 
sized fetal head should deliver without diffi- 
culty.” The fetal head was found to be of 
normal size in all of the previously described 
infants who died. 

The remaining deaths in the oxytocin 
series were as follows: one mature stillborn 
infant exhibited extensive intracranial hem- 
orrhage; 2 infants (one mature, one prema- 
ture) died on the first postpartum day and 
at necropsy intracranial hemorrhage was 
observed; one premature infant died from 
pneumonia following premature rupture of 
the membranes. 

Table V demonstrates that the average 
total duration of labor in the patients 
treated with oxytocin was 138 minutes 
greater than in the untreated group, with 
the second stage averaging 58 minutes more. 
It is well recognized that the longer the 
duration of labor the higher the infant mor- 
tality, a fact that has been well substantiated 
here. 


Table V. Average duration of labor 


Second 
delivery stage 


3 cm. to 


34 minutes 
82 minutes 


507 minutes 
645 minutes 


No oxytocin 
Oxytocin 


Table VI demonstrates the indications 
for cesarean section which was performed 
on 16 patients for an incidence of 8.7 per 
cent. 
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The one damaged infant was demon- 
strated to be suffering from cerebral palsy 
at the age of one year. In this case cesarean 
section was elected after 5 hours of dysfunc- 
tional labor (primary uterine inertia). 


Table VI. Indications for cesarean section 


Dis- 
Number |\charged| Damaged 


Indication 


Elderly primigravida 1 0 
Prolapsed cord 2 0 
Elective 2 0 
Labor prolonged 

Without oxytocin 3 

With oxytocin 8 


In the entire group of patients, prolapse 
of the umbilical cord occurred on three oc- 
casions only; one was treated by breech ex- 
traction and two by cesarean section. 

In Table VI we observe that 8 patients 
were treated by cesarean section after a trial 
of intravenous oxytocin. All 8 of these pa- 
tients received intravenous oxytocin for 
stimulation of secondary uterine inertia. 
When it was recognized that oxytocin would 
be of little aid in delivery of these patients, 
labor was terminated by cesarean, section. 
The result of this type of management is 
reflected by the absence of fetal mortality. 
In all of these patients, it became apparent 
after 2'4 hours that labor, even augmented 
by oxytocin, would not achieve delivery 
within a reasonable time. 

In the absence of a more suitable formula 
we now feel that, if intravenous oxytocin 
augmentation of labor is elected, the dura 
tion of this augmentation must not excee< 
2 hours and, at the end of this time, delivery 
should be imminent. If not, cesarean sectio1 
should be elected. It is very difficult, unles 
specific criteria are set up as to the duratior 
of augmented labor, to prevent being lulle« 
into a false sense of security by the patien 
who, although progressing in labor, is doin; 
so very slowly. This is the final “red flag 
in the management of the primigravida wit! 
breech presentation. 


Volume 81 
Number 4 


Conclusions 


1. A higher incidence of premature fragile 
babies exists with breech than with vertex 
presentation. 

2. Cervical retraction as well as cervical 
dilatation must be complete before ruptur- 
ing the membranes and attempting breech 
extraction. 


3. Uterine dysfunction in breech presen- 
tation will respond to intravenous oxytocin 
but with an exceedingly and almost pro- 
hibitively high fetal morbidity. 
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4. Augmentation of labor with intraven- 
ous oxytocin, if elected, must be done only 
after much deliberation and with extreme 
caution. When elected, it must be with a 
definite predetermined time limit. Unless 
delivery is imminent at the expiration of 
this “time limit, cesarean section is clearly 
indicated. This type of management will 
result in a marked decrease in the fetal 
mortality previously observed in breech pres- 
entation in the primigravida. 
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Premature rupture of the membranes 


A statistical study from 7 U. S. Navy hospitals 
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PREMATURE rupture of the membranes 
has been accorded a variable degree of sig- 
nificance by scattered reports’’ in the litera- 
ture. Through these conflicting reports since 
the early 1930’s, antibiotic prophylactic 
therapy, hospitalization, and hormonal man- 
agement have been made a matter of per- 
sonal preference rather than one with basis 
in fact. 

This study was initiated as a control 
series which would act as a statistical base 
line from which individual methods of man- 
agement could be determined. This was 
constructed with the able assistance of Dr. 
N. J. Eastman, of Johns Hopkins Hospital, 
who was most interested in a more compre- 
hensive evaluation of this problem based on 
current case study rather than on a retro- 
spective study. This is the first study utiliz- 
ing a multihospital approach in the United 
States Navy, where a fund of statistical ma- 
terial is available on a uniform standard. It 
is hoped that this report will portray the 
potential which exists for multihospital 
study of current problems over short periods 
of time and thus allow for more up-to-date 
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evaluation of current subjects in the field of 
obstetrics and gynecology. 


Method of study 


For this study, which is to serve as a con- 
trol for further evaluation of management 
of premature rupture of the membranes, 
the following methods were employed: 

The patients were instructed, at their first 
prenatal visit, to seek examination if any 
question of premature rupture of the mem- 
branes occurred. The diagnosis was made 
by gross evidence of escaping amniotic fluid, 
speculum examination, or alkaline reaction 
of nitrazine paper. The fetal head was 
gently displaced if any question of gross 
fluid loss was present. Further methods of 
diagnosis, such as microscopic examination, 
were not employed in this clinical study. A 
speculum examination was done as a rou- 
tine in all cases of suspected premature rup- 
ture of the membranes. Any patient whose 
membranes had been ruptured spontane- 
ously for one hour or more without the 
onset of regular uterine contractions every 
10 minutes were included in this study. 

When the diagnosis was substantiated, a 
data form was filled out which became 
part of that patient’s chart until it was com- 
pleted at the 6 weeks’ postpartum visit. 

After the diagnosis was established, th: 
patient was hospitalized for a period of 2: 
hours for observation of onset of labor. Ni 
active treatment was carried out except fo 
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the local hospital prerogative of bed rest or 
ambulation during the first 24 hours. If 
labor had not developed at the end of 24 
hours, the patient was instructed to abstain 
from douching and intercourse and to con- 
tinue her routine appointments until the 
onset of labor. 

All infants born of mothers who had pre- 
mature rupture of the membranes, 12 hours 
or more, were placed on antibiotic therapy 
at birth. Drugs used consisted of procaine 
penicillin, 100,000 units twice daily, and 
streptomycin dihydrochloride, 10 mg. per 
pound of body weight per day. 

Following delivery and hospital stay, in- 
formation pertinent to this phase was com- 
pleted on the data form. Maternal and fetal 
complication forms were then filled out 
when indicated. The fetal complication 
form was completed by the attending pedi- 
atrician. Three forms were completed only 
at the mother’s and infant’s 6 weeks’ exami- 
nation, and then all were returned to the 
Obstetrical Department. 

From 7 U. S. Navy Hospitals, the following 
statistical study of premature rupture of the 
membranes is presented: 


Incidence 


Previous reports have varied appreciably 
as to definition of terms. So much so that 
there is no uniformity for series compari- 
son. For this reason, all those patients with 
spontaneous premature rupture of the mem- 
branes for one hour or more without the on- 
set of regular contractions every 10 minutes 
are included. Any patient who developed 
labor within an hour of ruptured mem- 
branes is not included in this study. 


Table I. General incidence of spontaneous 
premature rupture of the membranes 


| Cases of 


premature rupture 


Total No. 
Author deliveries cases % Ratio 


U.S Navy 13,383 945 7.08 1:14 
Hopkins* 26,038 3,109 12.37. 1:8 


*Eastman and Guilbeau. 
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Table II. Incidence of various latent periods 
after spontaneous premature rupture of the 
membranes 


Premature rupture 
of membranes 


% of | Ratio of 
No. total total 
Latent period cases | deliveries| deliveries 


0-6 hours 

6-12 hours 

12-24 hours 

24-48 hours 

48-72 hours 

72 hours to 14 days 
Over 14 days 


Total 


Premature rupture of the membranes oc- 
curred in this series in 7.08 per cent of 
13,383 total deliveries, or 945 cases (Table 
I). This is in contrast to the incidence re- 
ported by Eastman’ of 12.11 per cent, by 
Bishop® of 13.2 per cent, by Atkins of 7.9 
per cent, by Embrey® of 13.9 per cent, and 
by Calkins* of 14.2 per cent. 

The per cent variable between the Hop- 
kins report and the Navy study can be ac- 
counted for partly on the basis of definition 
of terms, the retrospective type of study at 
Hopkins, and the number of total cases in- 
cluded. It is felt that the number reported 
here is statistically valid to serve as a con- 
trol group. 


Incidence of significant latent periods 


In the majority of the reports the latent 
period seems to be the prime factor related 
to complications resulting from spontaneous 
premature rupture of the membranes. The 
latent period is defined as the time from 
spontaneous premature rupture of mem- 
branes to onset of labor. In order to depict 
this, the latent periods were determined as 
related to total deliveries (Table II), as 
well as as related to the series of premature 
rupture of the membranes (Table III). 

As noted above, 62 per cent have a latent 
period of less than 24 hours. This is in con- 
trast to the Johns Hopkins report which 
shows 75 per cent of cases with a latent 


179 1.33 1:74 
199 1.49 1:69 
212 1.58 1:63 
158 1.19 1:84 
76 0.59 1:176 
99 0.74 1:135 
22 0.16 1:608 
| 945 7.08 1:14 


660 Lebherz, Boyce, and Huston 


Table III. Incidence of various latent periods 
expressed as percentages of total cases of 
spontaneous rupture of the membranes 


No. cases | 9% of total cases 
of premature | of premature 
rupture of rupture of 


Latent period membranes membranes 


0-6 hours 

6-12 hours 590 
12-24 hours 

24-48 hours 

48-72 hours 

72 hours to 4 days 197 
Over 14 days 


Total 


period of less than 24 hours. The difference 
here, we feel, is again due to definition of 
terms, since the latter study included any 
patient with premature rupture of the mem- 
branes with disregard for the onset of labor 
within one hour. This group accounts for 
the greater per cent variable throughout 
the study. It appears, therefore, that fur- 
ther evaluation is necessary for the remain- 
ing 20 per cent of cases with a so-called 
prolonged latent period, or premature rup- 
tured membranes of 48 hours or more. 


Relationship of maturity and 
prematurity to spontaneous, premature 
ruptured membranes 


In order to further evaluate this problem 
and to account for the variables present, it 
was necessary to relate the latent period to 
infant size as well as maternal and fetal 
outcome. 

Prematurity has frequently been quoted 
as the most common problem to be asso- 


Table IV. Percentage of cases of 
spontaneous premature rupture of the 
membranes in mature and premature babies 


Total Mature Premature 


Author cases | Cases | % 


U. S. Navy 
(28 sets of twins 
delivered ) 973 787 80.3 186 19.7 


Cases | % 


Hopkins 3155 2615 82.8 540 17.2 
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ciated with premature ruptured membranes. 
Table IV shows that less than one fifth of 
the cases in the Navy series and the Hopkins 
study were in the 1,000 to 2,499 gram size. 

It would seem, since less than 20 per cent 
of all ruptured membranes occur when the 
infant is premature, that this would not be 
one of the overwhelming problems. How- 
ever the relationship of prematurity to 
latent period reveals this to be a major 
problem. 

A statistically significant difference in the 
latent period of the mature and premature 
infant, is clearly shown in Table V. Forty- 
four per cent of the premature babies had 
a latent period of over 48 hours, and only 
14 per cent of the mature babies had a 
latent period of 48 hours or more. It is in- 
teresting to speculate on the diverse opinions 
concerning ruptured membranes and en- 
hancement of uterine contractibility. There 
appears to be little question in the mature 
gestation group but 45 per cent of the pre- 
mature gestations extended in spite of pre- 
mature rupture of the membranes. Herein 
lies a possible means of helping this 20 per 
cent of premature infants to reach maturity, 
if such is warranted statistically on evalu- 
ation of perinatal mortality in this group. 


Relationship of latent period to 
perinatal mortality 


A prolonged latent period has generally 
been associated with an increased perinatal 
mortality. This would seem to be true a: 


demonstrated by Table VI. 


Perinatal mortality related to maturity, 
prematurity, and autopsy findings 


In spite of this evidence of a generall\ 
increasing perinatal mortality, further analy- 
sis on the basis of maturity, prematurity 
and autopsy cause of death appeared to b 
necessary for future evaluation of method 
of improving this perinatal mortality. Table 
VII and VIII give the results of this stud 
with relationship to maturity and prema 
turity. 

Only 18.4 per cent of the total mortalit 
in the study group could be accounted fi 


179 18.9 
199 624 21.1 
212 22.4 
158 16.8 
76 8.0 
99 208 10.5 
22 2.3 
945 100.0 
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by the mature group. Of the 7 deaths of 
infants, 2 were due to congenital abnormali- 
ties incompatible with life, 2 to prolapse of 
the umbilical cord during labor, 1 to pneu- 
monia, 1 to sepsis, and 1 to erythroblastosis 
fetalis. There were only 2 cases of sepsis in 
the mature group which could be possibly 
attributed to the prematurely ruptured mem- 
branes. We do not feel, therefore, that peri- 
natal mortality is affected by prematurely 
ruptured membranes in mature babies. 

In contrast to the mature group, the pre- 
mature group accounted for 81.6 per cent 
of the perinatal mortality associated with 
prematurely ruptured membranes. The cause 
of death among this group revealed that in 
those cases with a latent period of over 14 
days, 7 of the 12 infants died of sepsis, as 
did one infant in the 72 hour to 14 day 
latent period. This is significant when com- 
pared to the incidence of sepsis in mature 
infants, in spite of the small numbers in 
this group. The other causes of death were 
as follows: anoxia, 13; stillborn, 7; congeni- 
tal malformations, 4. In view of this sig- 
nificant figure of sepsis as compared to the 
usual 1.7 per cent incidencé, this should be 
evaluated on the basis of antibiotic therapy 
in the future. These statistics agree closely 
with those of the Hopkins study, except for 
the high perinatal mortality in the prema- 
ture infants with a latent period of over 14 
days. 

It can also be seen from these statistics 
that if there is to be any improvement in 
perinatal mortality it will rest in decreasing 
uterine irritability while preventing infection 
in this premature group. 


Prolapse of the cord in spontaneous 
premature rupture of the membranes 


Prolapse of the umbilical cord associated 
with premature rupture of the membranes 
is found very infrequently in most studies. 
his is shown in the present series as seen in 
Table IX. The important fact shown in 
Table IX is that only one case occurred 
prior to the onset of labor, which’ would 
make any form of conservative treatment 
useless in a prolonged latent period. The 
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Table V. Various latent periods after 
premature rupture of the membranes in 
mature and premature babies 


Latent Infant mature Infant premature 


period Cases | Jo Cases | % 
0-24 hours 541 68.7 34.9 
24-48 hours 130 16.5 20.4 


48-72 hours 57 
3 plus days 59 7.4 Jae 


Total 787 99.8 99.9 


Table VI. Effect of the duration of the 
latent period on perinatal mortality in 
general 


Latent period | Cases | Deaths | 


0-6 hours 0 

6-12 hours 

12-24 hours 7 

24-48 hours 5 

48-72 hours 2 
8 
2 


4-14 days 
14 days and over 


Total 38 


Table VII. Effect of the duration of the 
latent period on perinatal mortality, mature 
babies only 


Latent period | Cases | Deaths | 


0-6 hours 
6-12 hours 
12-24 hours 
24-48 hours 
48-72 hours 
4-14 days 
Over 14 days 


Total 


Table VIII. Effect of the duration of the 
latent period on perinatal mortality, 
premature babies only 


Latent period | Cases | Deaths | % 


0-6 hours 0.0 
6-12 hours 4 23.9 
12-24 hours 10.3 
24-48 hours 10.5 
48-72 hours 9.5 
4-14 days 

Over 14 days 


Total 


0.0 
1.9 
3.4 
2.9 
9.5 
8.0 
57.1 
176 0 0.0 
187 0 0.0 
178 9.2 
130 1 0.7 
57 0 0.0 
51 2 3.9 
8 0 0.0 
787 7 
186 31 
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Table [X. Analysis of prolapse of the cord in spontaneous premature rupture of 


the membranes 


Time of 


Presentation of infant 


prolapse 


Transverse 


| Compound 


Footling breach | Frank breach | Vertex 


Deaths 


Term 
Before labor 
First stage 
Second stage 


Premature 
Before labor 
First stage 
Second stage 


Total 


incidence of only 0.6 per cent makes this a 
minimal statistically significant factor with 
little to offer in the form of prevention. 
The Hopkins study also revealed only a 0.6 
per cent incidence of prolapse of the cord 
and only 3 of their 21 cases prolapsed the 
cord prior to onset of labor. 


Cesarean sections in spontaneous 
premature rupture of the membranes 


The question of whether there is an in- 
creased incidence of cesarean sections asso- 
ciated with this entity was investigated for 
a relationship to fetal or maternal compli- 
cations attributed to premature rupture of 
the membranes. The general delivery inci- 
dence of cesarean section was 3.4 per cent, 
whereas Table X shows only a 1.0 per cent 
incidence. 

In this series, there is no increase in the 
incidence of cesarean section associated with 
premature rupture of the membranes, and 
the indications for cesarean section were for 
some obstetrical indication other than pre- 
mature rupture of the membranes. This is 
in close agreement with the Hopkins study 
which found an incidence of 1.87 per cent 
with 3 fetal deaths. 


Maternal morbidity associated with 

spontaneous premature rupture of the 

membranes 

There were 50 cases of maternal mor- 
bidity in this series and no maternal mor- 


tality. This represents an incidence of 5.2 
per cent morbidity as contrasted with a gen- 
eral delivery incidence of 8.2 per cent. No 
maternal prophylactic antibiotic therapy was 
employed in this series. 

Antepartum and intrapartum morbidity 
accounted for only 7 of the 50 cases. The 
diagnosis was based on cultures, which 
revealed Escherichia coli and streptococcus 
as the most common organisms, and a 
febrile course above 100.4° F. following 
rupture of the membranes and prior to 
delivery. 

Postpartum morbidity accounted for the 
remaining 43 cases of maternal morbidity. 
The causes were as follows: endometritis, 
24; and urinary tract infections or othe: 
infections, 19. The incidence of endometritis 


Table X. Cesarean sections in spontaneous 
premature rupture of the membranes 


Total No. of cesarean sections 
Premature births 
Fetal deaths 
Primary sections 
Repeat sections 
Incidence: 1.0 per cent in 945 cases of spon- 
taneous premature rupture of the membranes 


Indication for primary section 
Cephalopelvic disproportion 
Transverse lie 
Placenta previa 


Complication of cesarean section 
Endometritis due to E. coli 


1 1 
| | 
l 
l 
l 
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for the series was 2.5 per cent, which is 
above the general delivery group incidence 
of 1.8 per cent. Eight cases of endometritis 
failed to fulfill the criteria of postpartum 
morbidity as to febrile course but are in- 
cluded as reported. 


Comment 


This control study and its results are 
presented as a basis for future evaluation 
of effective management in cases of spon- 
taneous premature rupture of the mem- 
branes. It is now possible to initiate con- 
trolled studies, with use of current cases, in 
evaluating prophylactic antibiotic therapy, 
various hormonal therapy in attempting to 
prolong gestation where needed, and the 
conservative measures already in use in 
these cases. 

The problem which deserves evaluation 
first, on the basis of this study, would be 
the place of prophylactic antibiotic therapy. 
The questions that must be answered are 
whether or not there will be any decrease 
in maternal morbidity among the post- 
partum cases where an increased incidence 
of endometritis was found. 'Fhis series shows 
that amnionitis is not a major problem and 
that, in this age, it can be effectively con- 
trolled. The other place for antibiotics 
would be in the group of premature infants 
with prolonged latent periods. This question 
can be answered only by such a controlled 
study. 

The other problem would be an approach 
to safely lengthening the latent period for 
the group of premature infants. Evaluation 
f existing progesterone therapy would be 
wailable in such a controlled study, es- 
vecially in the gestation period of 32 to 36 
veeks. 

On the basis of this study, there appears 
‘o be no relationship between premature 
uptured membranes and management by 
estricting activity, bed rest, or other re- 
ported conservative measures. 

It is hoped that through the continued 
cooperation of several Navy Hospitals such 
investigative programs may be carried out 
during the next 2 years. 
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Conclusions 


1. Spontaneous premature rupture of the 
membranes occurred once in every 14 
gestations or 7.8 per cent of the study 
group. 

2. Sixty per cent of all prematurely rup- 
tured membranes have a latent period of 
less than 24 hours. 

3. Less than 20 per cent of the cases of 
prematurely ruptured membranes termi- 
nated with the delivery of a premature 
infant. 

4. An increasing latent period (more than 
48 hours) is three times more frequent with 
the premature infant than with the mature 
infant. 

5. Perinatal mortality is significantly in- 
creased in the premature infant with an 
increase in sepsis as a cause of death. 

6. Antepartum and intrapartum maternal 
morbidity are not significantly increased 
with premature rupture of the membranes. 

7. Postpartum endometritis was found to 
be only 0.7 per cent greater in the study 
group as compared to the general delivery 
incidence. 


We wish to express our appreciation to Dr. N. 
J. Eastman for his help in organizing this study 
as well as allowing the use of his unpublished 
material, and to the U. S. Navy Hospitals which 
cooperated in this study: Portsmouth, Virginia; 
St. Albans, New York; San Diego, California; 
Bethesda, Maryland; U. S. Naval Dispensary, 
Washington, D. C.; Quantico, Virginia; Camp 
Pendleton, California; and Camp LeJeune, 
North Carolina. 

This investigation was authorized and spon- 
sored by the Chief of the Bureau of Medicine 
and Surgery, Rear Admiral Bartholomew W. 
Hogan. 
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Discussion 


Dr. S. Leon Israet, Philadelphia, Pennsyl- 
vania. The opportunity to open the discussion 
upon this most interesting presentation is ap- 
preciated because of the unusual character of 
the data reported. This presentation signalizes 
the role that standardization of records plays in 
the multihospital study of any perplexing issue, 
and it recognizes also the necessity of the mere 
gathering of data before embarking upon a com- 
plex plan of clinical research. The latter is a 
phase of our multidimensional activities that rep- 
resents the chief instrument to improve medical 
practice. Skill in the conduct of such research de- 
mands, first, scrupulous recording of all observa- 
tions—not merely those that feed the wish of the 
investigator; and, second, complete objectivity 
in the arithmetical formulation of the collected 
information. These aims are more easily accom- 
plished by the type of prospective investigation 
reported here, one in which clinical facts were 
gathered on the spot, when the several events 
to be recorded took place, by an unimpassioned 
group of unrelated observers. This type of co- 
operative investigation in a forward-going study 
axiomatically endows the effort with a degree 
of built-in intellectual honesty and emphasizes 
that even clinical research is undertaken to test 
hypotheses, not to prove them. 

With this preamble to indicate my enthusi- 
astic approval of this multihospital approach to 
the problem of spontaneous premature rupture 
of the membranes, may I make certain specific 
comments: 

The authors state that “If labor had not de- 
veloped at the end of 24 hours, the patient was 
instructed to abstain from douching.” This be- 
wilders me a little because the statement implies 
that pregnant women (without ruptured mem- 
branes) are—in the Navy—expected to douche. 
Inasmuch as I am a disbeliever in the ritualistic 
use of vaginal douches, this abstention instruc- 
tion arrested my attention. 

The authors’ Table III, detailing the inci- 
dence of various latent periods following spon- 
taneous premature rupture of the membranes, 
emphasizes that there are really two main varie- 
ties of this entity—it may be a part of the onset 
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of labor or an expression of some as yet unde- 
fined pathologic gestational mechanism. It is the 
latter third that is of chief interest for it is this 
group (as emphasized in the authors’ Table V) 
that contains the majority (65 per cent) of the 
premature babies. It is fairly obvious that only 
in the uterus at term does premature rupture of 
the membranes enhance uterine irritability, af- 
fording less of a lag period. It is this delay to 
labor that costs the lives of premature infants 
so exposed, for, as Table VIII illustrates, infec- 
tion of the unborn premature baby is far more 
likely. Thus, it is once again reiterated that the 
problem of rupture of the premature membranes 
is that of prematurity itself—a sort of endless 
circle: the prematurely ruptured membranes do 
not enhance uterine contractility, labor lags, the 
latent period permits sepsis of a fetus least likely 
to withstand it. It is suggested that as this study 
continues, further information be garnered con- 
cerning the alleged amnionitis by using the 
“whole mount” study of a square inch of amnion 
suggested by Blanc. 

In this connection of study of the amnion, 
two further suggestions may also be proffered the 
essayists for their future analysis: Some effort 
should be made to record the incidence of 
“double” ruptures. This refers to the instances 
in which the membranes appear to rupture, only 
to seemingly rupture again at the time of de- 
livery. Perhaps a specific question could be 
developed on the reporting sheet to make this 
clear. If this information were gathered, the 
membranes of such patients could be studied in 
detail to determine the incidence of the “double 
sac’—a layered effect of separation of amnion 
and chorion by amniotic fluid—described by 
Schuman,? as well as of the possibility of amnio- 
chorionic fenestration (congenitally defective 
membranes) discussed by Reisfield.* 

But it is patently unfair of me to offer these 
three suggestions when the authors have them- 
selves indicated that this work represents a base- 
line study for further extension in time of the 
major problem—premature spontaneous rupture 
of the membranes, not as a preliminary to labor 
in the term uterus but as a possible manifesta- 
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tion of pathologic abnormalites in the uterus 
containing a premature fetus. Their efforts 
should be applauded and encouraged for in this 
connection obstetricians have, not, as Bernard 
Shaw said, “a dilemma,” but plenty of dilemmas. 
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Dr. N. J. Eastman, Baltimore, Maryland. I 
have read and studied this article on premature 
rupture of the membranes with more interest 
than I can tell you especially since the data are 
compared with ours. There are generally so 
many differences in the clientele served by dif- 
ferent hospitals that studies such as this are 
bound to show certain deviations when the data 
of one institution are compared with those of 
another. Nevertheless, our findings seem to be 
pretty well in agreement and I am, of course, 
glad to see this. 

Although I have not published this study I 
have utilized it several times in one-hour lectures 
given in various places throughout the country. 
On these occasions, I have always emphasized 
the fact that premature rupture of the mem- 
branes in the presence of a mature baby pre- 
sents an altogether different problem from 
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premature rupture of the membranes when the 
baby is 6 weeks or more premature. I am, hence, 
glad to see that you also emphasize this point 
and I was particularly interested in your higher 
incidence of sepsis in these premature infants 
in the presence of very prolonged rupture of 
the membranes. 

The question is sometimes raised as to whether 
premature rupture of the membranes imposes 
sufficient hazard on infant and mother as to 
warrant attempts at induction of labor by in- 
travenous drip Pitocin. I refer here only, of 
course, to cases in which the baby is mature. 
Since you do not mention this type of manage- 
ment, I assume that you are not particularly 
enthusiastic about it, and here in our own clinic 
we employ it once in a while but not regularly. 
Your perinatal mortality figure of 3.9 per cent 
when the latent period lasts 4 to 14 days and 
the baby is mature might raise this question as 
do some of our data. This is a very practical 
question which many obstetricians will probably 
be asking you but, to be truthful, I am not sure 
about the answer and do not feel very strongly 
one way or another. 

Finally, I am especially happy to see the 
emphasis you place on the potentialities of re- 
search in the U. S. Navy with a multihospital 
approach to such problems as this. With the 
huge clientele you have in various hospitals this 
is an opportunity which should not be missed. 
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Prolapse of the umbilical cord, including 


a late follow-up of fetal survivors 


IRVIN M. CUSHNER, M.D. 


Baltimore, Maryland 


T HIS study comprises a survey of all cases 
of prolapse of the umbilical cord which have 
occurred at the Johns Hopkins Hospital from 
the beginning of its Department of Obstet- 
rics in 1896 through the calendar year of 
1956. The purpose of the investigation was 
twofold. 

First, it was our desire to review our ex- 
perience with this serious complication. As is 
true of any statistical analysis of a clinical 
entity, we were interested in learning of those 
etiological factors which had been promi- 
nent, what methods of management were 
employed, and how effective these methods 
have been in terms of fetal survival. 

The second purpose stems from the cur- 
rent interest in obstetric and pediatric circles 
in regard to the later neonatal outcome of 
pregnancy diseases, that is, the less apparent, 
more subtle forms of cerebral damage due to 
intrauterine hypoxia. It was hoped that fetal 
survivors would yield information which 
might be of value to obstetricians in their 
quest for an answer to the vexing question 
which confronts them in almost every case 
of prolapsed cord: namely, “Will this infant 
develop into a useful citizen, or must he in- 
evitably be left with a neurological and 
mental residua of cerebral hypoxia?” 


Review of literature 

The literature of the past two decades per- 
taining to prolapse of the umbilical cord is 
summarized in Table I.*-*? It will be seen 
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that a total of 3,379 cases are reported which 
occurred during the course of 788,825 de- 
liveries. The total combined incidence is 0.43 
per cent, or one case in 233 deliveries. It will 
be further noted that the perinatal mortality 
rates have shown a downward trend in those 
papers published in more recent years. Like- 
wise, in the individual papers themselves, 
particularly those reporting larger series of 
cases over longer periods of time, the authors 
report improving mortality rates in recent 
years. In most instances, this improvement 
has been thought to be due to more imme- 
diate delivery, with increased use of cesarean 
section when the cervix was not completely 
dilated. This trend is strongly implied by 
the cesarean section rates given in Table I, 
where higher rates are seen reported in those 
papers published in the last decade. It should 
be observed, however, that the series report- 
ing unusually high cesarean section rates are, 
for the most part, those with small numbers 
of cases occurring since the advent of those 
medical advances which have made cesarean 
section the safer procedure which it now is. 
That cesarean section has not been a pana- 
cea in the management of prolapse of the 
cord is obvious when one observes the peri- 
natal mortality rate which can follow ab- 
dominal delivery for this serious fetal com- 
plication. 

Mengert and Longwell? note that, al- 
though prolapsed cord is an infrequent com- 


plication, it “becomes significant because of 
the resultant high fetal mortality rate and 
the employment of radical operative proce- 
dures that increase the maternal hazard.” 
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This, perhaps, was the keynote of thought 
which prevailed when cesarean section still 
carried with it a rather high maternal mor- 
tality and when methods of management in- 
cluded manual dilatation of the cervix, high 
forceps, version and extraction, and other 
vaginal operative procedures which have 
since fallen into disrepute. These authors 
used cesarean section only once in 58 cases, 
and this resulted in a fetal death thought to 
be due to “the addition of an anesthetic 
agent to a partially asphyxiated baby.” Dr. 
D. S. Hillis, in discussing this paper stated 
his opinion that amniotomy per se is an im- 
portant cause of prolapsed cord. The au- 
thors, on the other hand, report an identi- 
cal incidence of prolapse among 1,000 cases 
of elective induction of labor by amniotomy 
and among 1,000 cases of spontaneous onset 
of labor, i.e., 4 cases of prolapse in each 
group. 


Table I. Review of literature 
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Fenton and D’Esopo® sought to determine 
the reasons for an improved fetal salvage in 
the late years of their study. Perinatal mor- 
tality was adversely affected by pelvic con- 
traction, transverse presentation, high station 
of the presenting part, incomplete dilatation 
of the cervix, fetal bradycardia with absent 
cord pulsations, long time interval between 
diagnosis and delivery, and premature birth 
weight. The authors state that “when all 
possible corrections are made to convert the 
fetal group to one that can be considered 
entirely salvageable, the mortality remains 
about 30 per cent.” They note a decline in 
the use of high forceps, Braxton Hicks ver- 
sion, and intrauterine bags, while observing 
an increased use of Trendelenburg position, 
manual elevation of the presenting part, and 
cesarean section. A striking correlation is 
shown between time interval from diagno- 
sis to delivery and perinatal mortality, with 


Cesarean 
Corrected | Cesarean section 
perinatal section perinatal 
Prolapsed \ Incidence | mortality rate mortality 
Year Authors Deliveries cord (%) %) (%) (%) 
1932  Kurzrock! 16,942 100 0.59 43.9 0.0 
1940 Mengert and Longwell? 9,546 58 0.61 46.6 Lf 100.0 
1941 Bourgeois? 36,733 155 0.42 40.6 2.6 0.0 
1946 Gusberg* 16,904 pl 0.42 32.0 = 
1947. Doerr® 25,461 25 0.09 40.0 = 
1948 Morgané 10,000 50 0.5 40.0 16.0 25.0 
1951 Cope? 59,314 350 0.59 27.9 12.0 4.8 
1951  Brandeberry and Kistner$ 24,533 116 0.47 21.9 0.0 
| 1951 Fenton and D’Esopo® 60,788 216 0.35 28.9 3.0 0.0 
1951 Cox? 26,739 145 0.54 
(35) 11.4 57.1 0.0 
1953. 52,743 105 0.2 49.0* 8.5 12.0 
> 1953 Nelson and Arnot?2 9,813 22 0.22 9.0 0.0 = 
1954 Hess13 16,588 110 0.63 24.9 12.2 0.0 
; 1955 Schultz14 28,494 85 0.3 24.6 2.6 0.0 
2 1956 Slate and Randall15 15,578 63 0.4 42.8* 7.9 40.0 
1956 duToit1é 59,270 406 0.8 32.0 15:3 11.1 
1956 Rhodes?? 15,370 83 0.54 52.0* 6.0 0.0 
1956 Heinisch18 104,216 504 0.48 21.7 3.2 ra 
5 1957 Dilworth and Ward?19 19,893 66 0.3 16.7 38.0 12.0 
7 1957 Sotto and Villeneuve2° 38,076 97 0.25 19.0 est 9.0 
f 1957. Niemineva and Salovaara?? 39,166 102 0.26 21.0 4.8 20.0 
1958 Biskind?2 14,695 26 0.18 = 16.7 
| 1959 Cushner 87,963 424 0.48 41.7 8.7 11.4 
Total 788,825 3,379 0.43 


*Mortality rates uncorrected for nonsalvageable infants. 
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a marked rise in mortality after the first 30 
minutes. Cesarean section is advocated when 
the cervix is less than 7 cm. dilated and the 
infant uncompromised. It is further sug- 
gested that anesthesia and displacement of 
the presenting part should precede any type 
of delivery, in an attempt to allow for re- 
establishment of the embarrassed fetal cir- 
culation. The latter point of therapy is par- 
ticularly stressed by the authors in relation 
to the case with full dilatation but unen- 
gaged presenting part, where haste to deliver 
from the high station “was more often time- 
consuming and shocking to the already com- 
promised infant.” With regard to the patient 
who has ruptured membranes and a high 
presenting part, it is proposed that the stand- 
ing position allows for descent below the 
pelvic inlet and less room for prolapse, so 
that ambulation should be encouraged rather 
than prohibited. 

Among those reported series of cases oc- 
curring in more recent years, that of Slate 
and Randall’® is noteworthy by virtue of 
ideas expressed which reflect the current, 
more liberal use of vaginal examination in 
labor and of cesarean section. They report 
a lower mortality with earlier diagnosis and 
suggest that vaginal examination should im- 
mediately follow rupture of the membranes 
in every labor, while cautioning not to push 
the presenting part out of the pelvis and pre- 
dispose to prolapse. A rather strong stand is 
taken by these authors in regard to the selec- 
tion of cases for cesarean section. It is urged 
that cesarean section be considered if vag- 
inal delivery is not feasible and if there is 
reasonable certainty that a living child will 
be delivered. “Only in cases of extreme pre- 
maturity (nonviability) and cases of severe 
distress, associated with conditions not satis- 
factory for vaginal delivery and showing no 
improvement by supportive efforts, should 
the presence of a prolapsed cord be accepted 
as an unfortunate circumstance about which 
nothing can be done.” 

Rhodes'’ estimated that about 1,750 in- 
fants die annually in England and Wales be- 
cause of prolapsed cord and that this compli- 
cation is the cause of death in one of every 
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16 stillbirths. A very intriguing part of this 
report is the author’s attempt to explain the 
fetal asphyxia seen in the absence of pressure 
on a prolapsed cord (e.g., shoulder presenta- 
tion, manual elevation of presenting part). 
He postulates that asphyxia and fetal death 
in such cases, are due, not to pressure on the 
cord against the pelvic brim, but to spasm 
of umbilical vessels, The spasm is presumed 
to be due to the manipulation and/or cool- 
ing of the prolapsed cord, and he cites, as 
experimental evidence, the works of Bar- 
croft?* and Haselhorst,** both of whom wrote 
of the increasing sensitivity of the umbilical 
vessels to these influences as term ap- 
proaches. Rhodes believed the clinical sig- 
nificance of this theory to be that any 
method of management allowing for manip- 
ulation or cooling of the cord will predispose 
to fetal death by closure of the vessels. He 
thus used this as a “sound physiologic reason 
why immediate delivery on diagnosis should 
be practised.” This policy of management 
is the ultimate message in the paper. He 
urges immediate delivery—breech extraction 
or forceps if the cervix is fully dilated, cesar- 
ean section if not. 

Heinisch** reported a 50 year experience 
at the Maternity Clinic of Basle, involving 
504 cases of prolapsed cord. This represents 
the largest series reported. In an earlier pa- 
per,” the same writer described the etiolog- 
ical factors involved in this group of cases. 
The later report is devoted to the thera- 
peutic measures and the fetal result. After 
excluding cases not amenable to therapy, 
433 cases remain in which methods of man- 
agement could be evaluated. The perinatal 
mortality has been lowered by almost 50 per 
cent in the last 15 years’ study, the most re- 
markable improvement being noted in the 
results with shoulder presentation. When 
internal version could be immediately fol- 
lowed by extraction the mortality rate was 
11 per cent; however, if the version was car- 
ried out prior to complete dilatation of the 
cervix, the fetal loss was 50 per cent. Hein- 
isch advocates cesarean section when a liv- 
ing child can be anticipated and when no 
other method of immediate delivery exists. 
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Table II. Incidence 


1896-1950 1896-1956 


Total deliveries 70,876 87,963 
Prolapsed cord 284 424 


Incidence 0.4% 0.48% 
(1:250) (1:207) 


There was one cesarean section maternal 
death in his series, due to aspiration pneu- 
monia, and the author cautions against 
poorly administered anesthesia and poorly 
chosen cases for cesarean section. 


Methods and material 

The hospital record on every case in which 
prolapse of the cord had been diagnosed 
from 1896 through 1950 was thoroughly re- 
viewed. Information was obtained pertinent 
to the type of patient, findings on admission, 
diagnosis of prolapse, findings at the time of 
prolapse, immediate treatment, type of de- 
livery, and fetal outcome. These data were 
recorded on code sheets, drawn up specifi- 
cally for this study, and transferred to 
IBM punch cards which allowed for count- 
ing and sorting in the tabulation of the find- 
ings. The cases which occurred from 1951 
through 1956 were studied only for types of 
delivery and certain aspects of fetal outcome. 

An attempt was made to locate the fetal 
survivors in those cases which occurred be- 
tween 1935 and 1955. This was done by 
sending a questionnaire to the mother at the 
address which was last recorded in her hos- 
pital record.The questionnaire requested in- 
formation concerning the development and 
present-day status of these children. 

During the 61 years studied, 87,963 pa- 
tients were delivered at the Johns Hopkins 
Hospital. In 424 of these cases, prolapse of 
the umbilical cord occurred. The incidence, 
therefore, was 0.48 per cent, or one case per 
207 deliveries (Table II). This compares 
very closely to the incidence observed by 
authors reporting large’series of cases. The 
etiological factors and clinical features of 
those cases occurring between 1896 and 1950 
will be discussed in detail, followed by con- 
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sideration of the management and results of 
the total group through 1956. 


Etiological factors (1896-1950) 


A review of the literature reveals that in all 
reported series there is a marked similarity in 
the factors which predispose to prolapse of 
the cord. The most commonly mentioned 
ones are abnormal presentation, contracted 
pelvis, twins, obstetrical manipulations, and 
premature delivery. Others mentioned are 
placenta previa, premature artificial rupture 
of the membranes, excessively long cord, 
excessive sized infant and spontaneous rup- 
ture of membranes before engagement. As 
will be noted, these various factors, for the 
most part, have a single common denom- 
inator, i.e., an incompletely filled inlet at the 
time of rupture of the membranes. 

Abnormal presentation. In the series being 
reported, abnormal presentation was the 
most common etiological factor. Of 282 cases 
in which the presentation at the time of pro- 
lapse was known, it was abnormal in 48.9 
per cent. Table III shows the types of pres- 
entation in these cases. The infants presented 
by the breech in most cases, the incidence 


Table III. Etiological factors (1896-1950) 


Infor- 

mation 

avail- | Factor 
Factors able | present 


. Abnormal presentation 
of fetus : 138 
Breech 74 
Full 
Frank 
Single footling 
Double footling 
Shoulder 
Compound 
Brow 
Face 


. Contracted inlet 


. Unengaged presenting 
part at rupture of 
membranes 


. Prematurity 


5. Twins 


48.9 
26.2 
14.5 
6.4 
1.4 
0.4 
3 
180 82.9 
i 284 61 22.0 
284 30 
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being about ten times the usual incidence of 
this presentation. Seventy-three per cent of 
the breech presentations were of the footling 
variety. These findings are not surprising 
when one reviews the observations of 
Moore and Steptoe*® in their review of 1,444 
breech deliveries, in which the incidence of 
prolapsed cord was 4.85 per cent, or ten 
times the incidence in all presentations. In 
addition, they found the incidence among 
footling breech presentations to be twenty- 
two times greater than the expected inci- 
dence. 

Shoulder presentation and compound pres- 
entation were the next most common types, 
with frequencies of 14.5 per cent and 6.4 
per cent, respectively. The incidence of 
shoulder presentation is 28 times greater 
than the usually expected incidence in this 
clinic and that of compound presentation is 
40 times greater. 

Contracted pelvis. Of 258 cases in which 
the pelvis was evaluated clinically or by x- 
ray, it was thought to be contracted in 89 
or 34.5 per cent of the total group. Of these 
89 contracted pelves, 77 or 86.6 per cent 
were contracted at the inlet. The incidence 
of contracted inlet in the total group of 258 
was 29.8 per cent (Table III). The usual 
incidence of contracted inlet at Johns Hop- 
kins is 12 to 15 per cent. 

Unengaged presenting part at the time of 
rupture of membranes. In 217 cases, the sta- 
tion of the presenting part at the time of 
rupture of the membranes is known. In 180, 
or 82.9 per cent of these cases, the present- 
ing part was above the level of the spines 
(Table III). Of the 217 cases, spontaneous 
rupture occurred in 161 and artificial rup- 
ture in 56. 

Prematurity. Sixty-one or 22 per cent of 
the total number of infants in this series 
weighed less than 2,500 grams at birth 
(Table III). This is about twice the usual 
incidence of premature births at the Johns 
Hopkins Hospital. Of the total premature 
group in this series, 13 or 21.3 per cent were 
in multiple pregnancies and 5 or 8.2 per cent 
resulted from pregnancies in which labor 
was induced by amniotomy because of ma- 
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ternal disease. The remaining 70.5 per cent 
represent those premature births which re- 
sulted from spontaneous onset of premature 
labor. 

Multiple gestation. In 30 cases or 10.6 per 
cent prolapse of the cord was associated with 
multiple gestation.* This is about ten times 
the usual incidence of twin pregnancy, as 
reported by Guttmacher.** The frequent 
occurrence of prolapsed cord in multiple 
pregnancies is readily explained by the 
combination of abnormal presentation and 
premature birth weight, both of which 
accompany multiple births with great fre- 
quency. 

Length of cord. A retrospective analysis 
of cord lengths in our clinic has its limita- 
tions. There is no routine point at which the 
cord is clamped and cut. In this study, the 
cord lengths were obtained, in most cases, 
from the placenta report submitted by the 
obstetric pathology laboratory. There were 
several cases in which unusually long meas- 
urements were anticipated after delivery and 
in these cases the entire cord was measured. 
In the remainder, however, the amount of 
cord left attached to the fetus was unknown. 
On the basis of this information, admittedly 
of limited value, the great majority of the 
cords measured less than 70 cm. Mengert 
found a high incidence of excessively long 
cords (80 cm. or more) and listed this as 
one of the more prominent etiological fac- 
tors in this group of cases. We cannot com- 
pare our group to his because of the limita- 
tions mentioned above. 

Obstetric manipulation. Prolapse of the 
cord following intrauterine procedures oc- 
curred in 23 cases or 8.9 per cent. Of these, 
14 were associated with insertion of a bag 
or bougie, while the remaining 9 followed 
attempts at operative delivery before ad- 
mission. Most of these cases occurred in the 
earlier years of the study, when the former 
procedures were being used for induction or 
stimulation of uterine contractions. 


*The first twin was involved in 21 cases, and the sec- 
ond twin in 9. 
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Clinical features (1896-1950) 


Type of patient. When the cases were 
studied according to parity, age, race, and 
socioeconomic status of the patient no par- 
ticular predilection for prolapsed cord was 
found in any one group of patients. In only 
2 cases was there a history of prolapse of 
the cord in a previous pregnancy. One sur- 
prising finding was a rather high incidence 
of perinatal mortality in previous pregnan- 
cies. Such a history was obtained in 49 pa- 
tients or 17.3 per cent. 

Onset of labor. Prolapse occurred before 
the onset of labor in 10 cases or 3.5 per cent. 
In 86.6 per cent the onset of labor was spon- 
taneous, while in 8.8 per cent labor was in- 
duced. In 9 cases labor was induced elec- 
tively with no medical indication; this rep- 
resented 3.2 per cent of the total series. 
Among the 25 cases of induction, labor was 
induced by medical means in 13 cases. In the 
remaining 12, one or more of the following 
procedures were used: bougie, bag, stripping 
of membranes, amniotomy. 

Stage of labor. In 251 cases, the stage of 
labor at which prolapse occurred is known. 
In 49 per cent the diagnosis was made in 
the second stage. Among those occurring in 
the first stage, there was an almost even dis- 
tribution in the early and late phases. When 
the cases are analyzed according to presen- 
tation, it is found that this distribution holds 
true in the vertex and breech presentations, 
while there is a greater tendency for pro- 
lapse to occur before the second stage in 
shoulder and compound presentations. In 
3.6 per cent, it occurred before the onset of 
labor. 

Interval following rupture of membranes. 
Since the great majority of the cases oc- 
curred during labor (98.4 per cent), it is 
not surprising that the diagnosis of pro- 
lapsed cord was usually made within 24 
hours of rupture of the membranes, and in 
most cases within 4 hours. The importance 
of this delay in diagnosis is quite clear in 
Table IV. Obviously,“ the sooner the diag- 
nosis is made, the more quickly will measures 
be taken to remove the pressure from the 
cord and to hasten delivery. Thus, there is 
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Table IV. Interval between rupture of 
membranes and diagnosis and fetal outcome 


(1896-1950) 


Fetus died 


No 
Fetal | fetal 
heart | heart 
tones | tones \Corrected 
on on | perinatal 
admis-\admis-| mortality 
Interval | Total | vi sion | sion (%) 


None 12 2 0 16.7 
Less than 1 

hour 110 40 39.6 
lto 4hours 54 20 42.5 
4to 24 hours 47 22 53.7 
More than 1 

day 61 30 70.4 


Total 284 46.7 


Table V. Method of diagnosis and fetal 
outcome (1896-1950) 


Fetus died 


Fetal| No 
heart | heart 
Corrected 
perinatal 
mortality 


Method st (%) 


Rectal 54.8 
Cord seen . 55.4 
Vaginal 39.0 
Other 0.0 
Unknown 


Total 
Fetal distress 17 


Table VI. Fetal heart at time of prolapse 
and fetal outcome (1896-1950) 


Fetus died 


No 
Fetal | fetal 
heart | heart 
tones | tones |\Corrected 
Fetus ad-|on ad-| perinatal 
sur- mis- | mortality 


Fetal heart | Total | vived sion (%) 


Heard, normal 48 0 I 
Less than 100 72 47.9 
Heard, rate? 38 34.3 
Not heard 81 82.0 
Not recorded 45 30.0 


Total 284 46.7 


| | 
| | | " 
| | 
| | 
| | Fetus |< 
| | sur- 
9 8 0 47.1 
| | | 
| 
| 
| 
| | 
| | 
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a progressive increase in perinatal mortality 
as this time interval becomes prolonged. 

Related to this aspect is the question of 
how long an interval can accrue following 
rupture of membranes before prolapse oc- 
curs. When the patient is in labor, this 
usually occurs shortly after rupture. On the 
other hand, among these cases in which 
there was premature spontaneous rupture of 
membranes, in 40 per cent the prolapse was 
not found for over 24 hours, and in 7 of 
these cases the interval was over one week. 

Diagnosis of prolapsed cord. In most cases, 
the diagnosis was made after palpation of 
the cord on vaginal examination (45.4 per 
cent) or after the cord was seen protruding 
through the vaginal orifice (39.8 per cent). 
In 12 per cent, the diagnosis was first made 
by rectal palpation of the cord and later 
confirmed by vaginal examination. This com- 
plication was first suspected because of the 
fetal bradycardia in only 6 per cent of the 
total group. Prolapse of the cord was evident 
on admission in 10.2 per cent and before ad- 
mission in 10.9 per cent. Of great practical 
importance is the fact that in 16.2 per cent 
of the cases the diagnosis was not made until 
the patient was about to be delivered—a 
point in favor of the basic teaching that a 
careful vaginal examination be done prior 
to any operative vaginal delivery. The re- 
lationship between these various methods of 
diagnosis and fetal outcome is seen in Table 
V. The lower rate with vaginal examination 
implies the effect of more definitive and 
earlier diagnosis, while the higher rates 
with rectal examination and visualization of 
the cord suggest the effect of delayed 
diagnosis. As would be expected, the rate is 
also higher when the prolapse is not sus- 
pected until fetal bradycardia already exists. 
The effect of time on fetal outcome is like- 
wise expressed by the fact that the lowest 
mortality rates occur when the diagnosis is 
made on admission to the hospital or at the 
time the patient is prepared for delivery. In 
both situations, there was little delay in in- 
itiating therapy. 

Fetal heart rate at the time of prolapse. 
One of the most important factors which 
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helps to determine the method of manage- 
ment to be used in a case of prolapse of the 
umbilical cord is the apparent status of the 
fetus at the time of diagnosis. At the present 
time, the only practical means by which the 
status of the fetus can be evaluated is by 
auscultation of the fetal heart and deter- 
mination of its rate. That this technique for 
prognosticating the outcome of the fetus has 
its limitations is pointed out in Table VI. 
In those cases in which the fetal heart was 
heard and was normal in rate, the perinatal 
mortality rate was relatively low but still 
over 30 per cent. This, of course, is merely 
an expression of the seriousness of this com- 
plication, all methods of management not- 
withstanding. Among those cases in which 
there was fetal bradycardia following the 
prolapse the corrected mortality rate was 
47.9 per cent. It must be remembered that 
in this group there is a tendency to antici- 
pate fetal mortality or fetal damage and to 
be reluctant to engage in any heroic at- 
tempts to effect early delivery. Taking this 
attitude into account, it is surprising that 
over 50 per cent of these infants survived. 
The question of possible cerebral damage due 
to prolonged hypoxia in these fetal survivors 
will be discussed subsequently. Ft should be 
further noted in Table VI that of 81 cases 
in which the fetal heart could not be heard 
at the time of prolapse, 9 infants survived. 
The absence of fetal heart sounds should be 
considered as presumptive evidence of fetal 
death in utero; however, the finding of 9 
survivors in this group should call for very 
careful auscultation on repeated attempts 
in order to prevent an erroneous impression 
of fetal death with the inactive type of 
therapy which usually follows such a diag- 
nosis. Careful and repeated auscultation of 
the fetal heart is likewise important in cases 
of fetal bradycardia. For the most part, those 
cases of fetal bradycardia in which the in- 
fant survived are the cases in which the 
bradycardia was only transient and in which 
the fetal heart rate returned to normal after 
the institution of such procedures as would 
relieve the pressure upon the umbilical cord 
by the presenting part. 


—_ 
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Time interval before delivery. That the 
fetal chances for survival vary inversely as 
the interval of time between the prolapse and 
delivery is an obvious fact which has been 
expressed in many ways by previous authors. 
The usual method of expression of this fact 
has been by correlation of fetal result with 
cervical dilatation at the time of prolapse. 
As would certainly be expected, most authors 
report their highest mortality rates to be in 
those cases where the cervical dilatation was 
the least.> * Fenton and 
D’Esopo® correlated their perinatal mortality 
rates specifically with the duration of this 
interval of time, and they found a fourfold 
increase in perinatal mortality between the 
first 30 minutes and the first hour. 

In this series the difference between the 
first 30 minutes and the second 30 minutes 
was not quite as marked as was found by 
Fenton and D’Esopo. However, there seemed 
to be a very definite increase in fetal risk 
beyond the first 60 minutes of this time in- 
terval (Table VII). Time is certainly of 
the essence in these cases, and early delivery 
should be one of the goals of management. 
However, as always in obstetrics, safety must 
never be secondary to expedience, and pro- 
cedures should be chosen which, while offer- 
ing the best chance for fetal survival, do not 
place the life of the mother in jeopardy. 
Table VII also reveals that the time factor 
seemed to be more urgent in breech, shoul- 


Table VII. Effect of presentation and 


interval before delivery upon fetal outcome 


(1896-1950) 


Corrected perinatal 
mortality (%) 


Presentation cases hour hour hour 
Occipitoanterior 132 42.4 23.8 66.7 
Breech 74 30.2 60.0 60.0 
Shoulder 41 33.3 62.5 70.0 
Compound 18 44.4 aS 50.0 
Occipitoposterior 12 42.9 100.0 100.0 
Face and brow 5 0.0 = 100.0 
Total 282 $7.7 43.9 66.7 
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der, and occipitoposterior presentation, where 
delay beyond the first 30 minutes resulted 
in a doubling of the mortality rate. 


Methods of management 


In evaluating the efficacy of treatment of 
prolapse of the umbilical cord, it is impor- 
tant to differentiate between two distinct 
phases of management: the treatment im- 
mediately following the diagnosis, prior to 
the actual extraction of the child, and the 
method of delivery itself. The goals in the 
first phase should be the alleviation of the 
pressure by the presenting part upon the 
umbilical cord and the shortening of this 
interval of time by as much as possible. In 
so far as the method of delivery is concerned, 
a basic obstetric teaching would prevail in 
these cases as it does in any complication 
of late pregnancy; namely, that delivery 
should be accomplished by that procedure 
which will cause the least trauma to the 
mother while offering the fetus its best 
chance for survival. 

Immediate treatment prior to delivery. 
The various procedures which have been 
used to relieve the pressure upon the um- 
bilical cord and to facilitate early delivery, 
as well as the ways in which these proce- 
dures have been combined, were reviewed. 
The perinatal mortality rates are revealing 
along several lines. First, the lowest rates 
are those obtained when some attempt was 
made to relieve pressure on the umbilical 
cord while preparations for delivery were 
being made (ie., Trendelenburg or knee- 
chest position, manual elevation of the pre- 
senting part, and reposition of the cord); 
these ranged from 25 per cent to 40 per cent. 
The effectiveness of position alone and of 
manual support alone was noteworthy, being 
31.8 per cent and 36.8 per cent, respectively. 
Second, it is important to note the poor re- 
sults with those procedures in which the only 
goal was the hastening of delivery (i.e., man- 
ual dilatation, Pitocin stimulation, Braxton 
Hicks version) ; these ranged from 50 to 100 
per cent. 

Types of delivery. This report covers a 
span of time during which there were 
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Table VIII. Types of delivery (1896-1956) 
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1896- | 1896- | 1910- | 1920- | 1930- | 1940- | 1951- 

1956 1909 1919 1929 1939 1950 | 1956 
Breech extraction 32.1% FZ: 25.8% 13.0% 33.3% 40.9% 39.3% 
Version and extraction 21.9 68.0 ra 42.5 27.0 13.6 8.6 
Spontaneous 18.2 14.8 2a:2 14.3 21.6 20.7 
Cesarean section 8.7 1.9 1.9 1.6 9.1 18.6 
Midforceps 7.8 13.0 0.0 15.8 6.8 wa 
Low forceps tA 16.7 33.3 4.8 5.7 4.3 
Destructive operation 3.5 12.0 5.6 9.3 3.2 0.0 
High forceps 0.7 ' 0.0 0.0 0.0 0.0 1.4 
Corrected perinatal mortality 41.7%| 40.9% 54.3% 69.6% 41.2% 34.2% 34.6% 


changes of attitude which are reflected in 
the methods by which these infants have 
been delivered over the years. It will be 
seen in Table VIII that the current liberal 
attitude toward the use of cesarean section 
generally has been applied to the manage- 
ment of prolapse of the umbilical cord. This 
table shows indeed that this operation was 
used with a frequency almost ten times 
greater in the last 6 years of the series than 
in the earlier years. Likewise, the table re- 
veals the beginning disrepute of internal 
podalic version as an operative obstetrical 
procedure. Thus, this operation, while being 
used in 68 per cent of the cases in the first 
time period, was used in only 8.6 per cent 
of those cases occurring in the last 6 years 
of the series. However, it is important to re- 
member that version, particularly in this 
group of cases, frequently followed manual 
dilatation of the cervix, which has under- 
gone very marked decrease in usage. It 


Table IX. Perinatal experience 
(1896-1956) * 


Perinatal deaths 209 (49.3%) + 


Stillbirths 142 
Neonatal deaths 67 
Perinatal survivors 215 
Discharged, normal 198 
Discharged, abnormal 17 


Discharged alive, abnormal 
Birth injury 8 
Congenital abnormality 5 
Retrolental fibroplasia a 
Convulsion, cause unknown 1 


*Total cases, 424. 


+Perinatal mortality, corrected for fetus dead on ad- 
mission, 41.7 per cent. 


would seem, then, that the traumatic proce- 
dures which were used to shorten the first 
stage of labor and to effect immediate de- 
livery are giving way to cesarean section in 
those cases in which immediate delivery is 
not feasible. The section rate for the total 
series (8.7 per cent) is 2 to 3 times the usual 
incidence of this operation in our clinic. 


Results 


Immediate fetal outcome. Among these 
424 infants who were delivered following 
prolapse of the umbilical cord, 215 survived 
(Table IX). Of the 209 perinatal deaths, 
142 were stillbirths and 67 were neonatal 
deaths. The uncorrected perinatal mortality 
rate is 49.3 per cent. However, 55 of these 
infants who died were presumably dead on 
admission to the hospital inasmuch as no 
fetal heart sounds could be heard. In terms 
of evaluating efficacy of methods of man- 
agement, it would seem justifiable to correct 
the mortality rates to include only those in- 
fants who were alive on admission since 
they represent the only group which was 
amenable to the therapy being evaluated. 
The corrected perinatal mortality for the 
entire group is 41.7 per cent. 

It will be noted that among the 215 in- 
fants who were discharged alive, 17 were 
abnormal at the time of discharge. The ab- 
normalities involved include birth injury in 
8 cases, congenital abnormalities in 5, retro- 
lental fibroplasia in 3, and convulsions of 
undetermined cause in one. 

Types of delivery and fetal outcome. Vag- 
inal delivery of all types yielded a disappoint- 
ingly high mortality rate in this group ol 
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cases (Table X). In cephalic presentation, 
awaiting spontaneous delivery would seem 
to be unwarranted except in those cases in 
which delivery occurs so rapidly that inter- 
vention is unnecessary. Even though forceps 
delivery yielded mortality rates which are 
rather high when compared to those in the 
general population, in this particular group 
it would seem that the use of forceps would 
be definitely indicated provided that the 
cases were chosen and the application of 
forceps timed so as not to increase the risk 
of maternal trauma and fetal cerebral dam- 
age. Although the use of internal podalic 
version has been shown io be decreasing, 
this procedure was widely used for treat- 
ment of prolapsed cord in the earlier years 
of this study, and the fetal result over the 
years has been relatively good with a cor- 
rected mortality rate of 38.3 per cent. 

In breech presentation the fetal result is 
especially disappointing in view of the fact 
that in about half of the cases the diagnosis 
of prolapse was made in the second stage of 
labor, when early delivery would seemingly 
be feasible. Perhaps earlier intervention with 
the use of total breech extraction would help 
to lower the perinatal mortality in well- 
chosen cases. 

Cesarean section perinatal mortality. The 
fact that cesarean section, in itself, is not 
the “end-all” in this problem is stressed by 
the 11.4 per cent perinatal mortality with 
this operation in this series (Table X). 
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Among the 6 deaths, there were 2 cases in 
which the cord was prolapsed and _ pulse- 
less with no fetal heart sounds heard on ad- 
mission. In both these cases, the cesarean 
section was performed for maternal indica- 
tion (neglected shoulder presentation, intra- 
uterine infection, suspected uterine rupture) ; 
both infants were stillborn. 

In the remaining 4 cases, the infants were 
alive on admission. However, in 2 of these, 
the fetal heart tones were absent at the time 
of cesarean section, and the operation was 
performed for maternal indication (abruptio 
placentae in one case; uterine inertia in a 
grand multipara with abnormal presenta- 
tion in the other); both infants were still- 
born. 

Thus, there remain 2 cases in which the 
cesarean section was performed solely for 
prolapse of the cord, in an attempt to 
achieve fetal salvage, and in which this at- 
tempt proved unsuccessful. The cesarean 
section perinatal mortality is, therefore, 
further correctible to 6.1 per cent. These 2 
cases in which the fetus died despite abdom- 
inal delivery are summarized: 


Case 1. A 34-year-old para 2-0-2-1 was ad- 
mitted at term because of premature spontane- 
ous rupture of the membranes at home. The in- 
fant presented as a single footling breech in the 
left sacroanterior position. The estimated fetal 
weight was 3,200 grams. There were no uterine 
contractions and the patient was sent to the pre- 
natal ward for observation. Onset of labor oc- 


Table X. Types of delivery and fetal outcome (1896-1956) 


Total Fetus died 
, Fetal heart | No fetal |Corrected peri- 
Fetus tones on | heart tones | natal mortality 
Type of delivery No. | % survived admission |on admission (%) 
Breech extraction 136 S2.8 69 56 11 44.8 
Version and extraction 93 21.9 50 31 12 38.3 
Spontaneous i 18.2 24 34 19 58.6 
Cesarean section 37 8.7 $1 4* 2 11.4* 
Midforceps 33 7.8 21 10 2 32.3 
Low forceps 30 7.1 18 11 1 37.9 
Destructive operation m 15 ao 0 7 8 100.0 
High forceps 3 0.7 2 1 0 x ho 
Total 424 100.0 215 154 55 41.7 


*If corrected for 2 cases in which the cesarean section was performed for maternal indication with a known dead fetus at 


the time of operation, the cesarean section perinatal mortality is reduced to 6.1 per cent. 
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curred while the patient was on the ward and 
at 6:30 p.m. the umbilical cord was seen pro- 
truding through the vaginal orifice and the fetal 
heart sounds were heard to be 140 per minute. 
She was immediately sent to the delivery floor. 
On the patient’s arrival at the delivery floor at 
6:40 p.m. the fetal heart rate was found to be 
80 to 90 and irregular in rhythm. She was placed 
in the Trendelenburg position, given continuous 
oxygen by mask, and the breech was pushed up 
out of the pelvis. The cervix was 1 cm. dilated. 
The fetal heart rate remained between 80 and 
100 per minute and was regular in rhythm. The 
infant presented as a single footling breech. A 
cesarean section was carried out. The stillborn 
infant was delivered 44 minutes after the diag- 
nosis of prolapsed cord and weighed 3,830 grams. 
The cesarean section was performed under Pento- 
thal sodium anesthesia, and this drug had been 
injected 4 minutes prior to delivery. Autopsy 
revealed only pulmonary changes thought to be 
due to anoxia. 


Case 2. A 23-year-old para 0-2-0-1 was ad- 
mitted in the thirtieth week of gestation because 
of vaginal bleeding and uterine contractions. Ex- 
amination on admission revealed an estimated 
1,700 gram infant presenting in the right sacro- 
transverse position. The membranes were bulg- 
ing and the cervix was thought to be fully di- 
lated. At 10:55 p.m. there was spontaneous rup- 
ture of the membranes. Immediate vaginal ex- 
amination revealed the breech to be at spines 
minus 3 and the cervix to be 5 cm. dilated. The 
cord was prolapsed and pulsating. The patient 
was placed in Trendelenburg position and given 
continuous oxygen by mask. The fetal heart rate 
was observed over the next 30 minutes and was 
found to vary between 86 and 190 per minute. 
There was a small amount of vaginal bleeding 
during this time and the possibility of a low pla- 
cental implantation was considered. She was then 
transferred to the operating room with the ten- 
tative plan of a cesarean section if the fetal heart 
rate remained normal. Over the next 35 minutes 
the fetal heart rate ranged between 140 and 150 
and was regular in rhythm. A cesarean section 
was carried out and the infant was delivered 1 
hour and 19 minutes after the diagnosis of pro- 
lapse. The child weighed 1,560 grams and was 
thought to be in good condition at birth. The 
infant was placed in a Bloxsom apparatus. Neo- 
natal death occurred 6 hours after delivery. 
Autopsy revealed only changes compatible with 
anoxia. 
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Birth weight and fetal outcome. The great 
majority (70 per cent) of the infants de- 
livered in this group were full term by size 
and the corrected mortality rate in this 
group was 39.9 per cent. Among the prema- 
ture infants, the infants who weighed 1,500 
to 1,999 grams at birth had a mortality rate 
of 40.6 per cent, while the rate in the 2,000 
to 2,499 gram group was 26.8 per cent. As 
would be expected, the highest mortality 
rates fell among those very small infants 
who weighed less than 1,500 grams (75 per 
cent). The fairly good results in the prema- 
ture group bespeak the improved pediatric 
care of these small infants, a factor also to 
be considered in the evaluation of improved 
fetal salvage. The presence of small twins 
may add to the low mortality rate of the 
2,000 to 2,499 group, where those twins may 
be more mature than their small size would 
indicate. 

Late fetal outcome (1935-1955). Admit- 
tedly, any evaluation of infants short of psy- 
chometric techniques and sibling compari- 
son would yield information from which it 
would be hazardous to assume any conclu- 
sions. It was thought, however, that an at- 
tempt should be made to locate as many 
fetal survivors as would be possible. By 
means of gross indices such as developmental 
pattern, school performance, and presence 
or absence of obvious neuromental disease it 
was hoped that any significantly high inci- 
dence of neuropsychiatric abnormality could 
be determined. 

It was decided to limit the search for fetal 
survivors to those infants of this group which 
were delivered between the years 1936 and 
1955, inclusive. This group would include 
children who, for the most part, would be 
in school where their performance, as in- 
dicated above, might be a valuable indica- 
tion of their cerebral efficiency. 

An attempt was made, by mail, to locate 
the parents of 152 fetal survivors in the 
above-mentioned group. In 59 instances, the 
mailed material was returned with the nota- 
tion, “address unknown.” Contact was, 
therefore, presumably made in 93 cases. O! 
these, 66 replied, representing 43.4 per cent 
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Table XI. Fetal survivors (1936-1955) * 
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Normal | Abnormal! | Questionable Dead 
Total (60) (3) (1) (2) 

Birth weight (grams) 

400-999 1 1 
1,000-1,499 
1,500-1,999 6 6 
2,000-2,499 14 13 1 
2,500 plus 43 40 1 | 1 
Interval between diagnosis and 

delivery 
Less than 2 43 38 3 l l 
% to l 14 14 
1 to 2 4 + 
2 to 3 1 1 
4 to 5 2 2 
5 to 6 1 1 
9 or more 1 l 
Fetal heart 
Normal 26 24 2 
Less than 100 21 20 1 
Irregular 1 1 
Not heard 4 2 1 
Unknown 14 12 1 1 
Birth condition 
Good 37 33 2 2 
Fair 18 18 
Poor 10 9 1 
Unknown 1 1 
Delivery 
Spontaneous 11 10 1 
Cesarean section 12 12 
Breech extraction 12 iW 1 
Breech extraction plus bag 3 3 
Low forceps 7 7 
Midforceps 9 8 1 
Version and extraction 10 8 1 1 
Version and extraction and bag 2 1 1 


*Attempted follow-up, 152; returned ‘‘address unknown,”’ 59; contact presumably made, 93; follow-up completed, 66 (71.1 
per cent of 93 presumed contacts; 43.4 per cent of 152 attempted follow-ups). 


of the attempted follow-ups and 71.1 per 
cent of the presumed contacts. As will be 
seen in Table XI, 60 of these children are 
apparently normal. By virtue of the informa- 
tion which was obtained from the parents, 
these children apparently developed nor- 
mally, were in the grade of school which 
was compatible with their age, and showed 
no gross evidence of neuromental disease. 
The status of one child is questionable since 
he is a known diabetic at-this time. Two of 
the children are known to be dead; one 
died of sickle-cell disease, and one of un- 
known cause. 


Three of the children who were located 
are abnormal, and their cases are briefly 
summarized: 


Case 1. A Negro boy who is now 14 years of 
age was delivered by version and extraction less 
than 30 minutes after the diagnosis of prolapsed 
cord. The fetal heart rate remained normal at 
all times, the birth condition was good, and the 
boy was a full-term infant by birth weight. At 
the time of this investigation he was a resident in 
a corrective institution known as Boys Village 
where psychological evaluation has revealed a 
school performance equal to that of the fifth 
grade instead of the ninth grade performance 
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which he should be able to carry out by virtue 
of his age. 

Case 2. An 8-year-old Negro child who was 
delivered by breech extraction in less than 30 
minutes after the diagnosis of prolapsed cord. 
The fetal heart sounds remained good at all 
times and the birth condition was likewise good. 
However, the birth weight of this child was less 
than 1,000 grams. At the time of this investiga- 
tion the child was being followed in the Harriet 
Lane Home where there was definite evidence 
of mental and physical retardation as well as 
retrolental fibroplasia. 

Case 3. A 3-year-old white child who was de- 
livered by spontaneous vertex delivery in less 
than 30 minutes after the diagnosis. The fetal 
heart sounds were not heard prior to delivery 
and the birth condition was poor. The birth 
weight was 1,000 to 1,500 grams. This child has 
obvious neuromental disease with spasticity. 


Possible influencing factors. In Table XI, 
some of the factors which might be involved 
in the late fetal outcome are tabulated and 
correlated between normality and abnormal- 
ity. This information is of particular interest 
with regard to the normal group. Here it will 
be seen, for example, that of the 60 normal 
children 20 were premature by birth weight; 
however, all but one of these 20 weighed 
over 1,500 grams at birth. It is also interest- 
ing to note that 52 of the 60 children were 
delivered in less than one hour after the 
diagnosis of prolapse, while in 8 this interval 
was prolonged beyond one hour. Of the 48 
children in which the status of the fetal 
heart is known, it will be seen that in 20 
there was definite fetal bradycardia and in 
one additional case the fetal heart rate was 
thought to be irregular. The birth condition 
was somewhat precarious in almost half of 
these children, being described as fair in 18 
cases and as definitely poor in 9. 

On the other hand, correlation with the 
cases of the 3 abnormal children is very dis- 
appointing, since those factors which are 
considered favorable to a good outcome are 
prominent in this group. Thus, all 3 of these 
children were delivered within 30 minutes 
of diagnosis; 2 of the 3 had normal fetal 
heart rates prior to delivery and were in 
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good condition at birth. The immaturity of 
2 of them was the most probable causative 
factor in their present abnormal state. 


Comment 

Studies of perinatal mortality frequently 
reveal that the chances of death are based 
on the cumulative effect of multiple factors 
rather than on a single aspect. ‘Thus, with 
any given fetal hazard, the full-term infant 
has a greater chance for survival than the 
small premature infant; the infant who has 
not been severely depressed by analgesic or 
anesthetic drugs is more likely to survive; 
the infant who has been subjected to the 
insult for less time and who is delivered with 
the least trauma is usually the more for- 
tunate; and so on. 

Likewise, in this study, it is certainly ob- 
vious that it is impossible to divorce one 
single factor from all the others in evaluat- 
ing fetal survival in prolapsed cord. One 
cannot consider type of delivery or delay 
in delivery without also taking into consid- 
eration the size of the infant and the status 
of the fetal heart rate. Therefore, as in most 
obstetrical decisions, individualization of 
each case is indicated; however, in the case 
of prolapsed cord, this must be done with 
dispatch. 

The obstetrical clinician will have several 
questions come to mind: 

1. How can prolapse be prevented? In 
the area of etiology, only one factor seems 
to be under the obstetrician’s control, i.e., 
the unengaged and/or abnormal presenting 
part at the time of rupture of the mem- 
branes. Elective amniotomy in such cases 
will predispose to prolapse of the cord and 
should not be considered part of good ob- 
stetric practice. Likewise, caution should be 
exercised in the performance of pelvic ex- 
aminations during labor so as not to elevate 
the presenting part for fear of allowing the 
cord to descend into the pelvis. 

2. How can the diagnosis be made earlier? 
This can go a long way toward the reduc- 
tion of deaths due to prolapsed cords and 
demands the attention of all who care for 
pregnant women. Certainly, the anticipation 
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of prolapse in those patients who present the 
usual etiological factors is most important, 
as is the more liberal use of vaginal exam- 
inations, particularly in these cases. Thus, 
the use of the vaginal route for pelvic ex- 
amination when there is abnormal presen- 
tation, high station, or prematurity can lead 
to earlier diagnosis and therapy. 

3. Which cases will most likely yield a 
living child? As stated above, one cannot 
separate out single prognostic factors. How- 
ever, it would seem that a composite picture 
of “the case most likely to succeed” would 
be as follows: prolapse occurring less than 
4 hours after rupture of the membranes; 
first discovered shortly after admission or at 
delivery; fetal heart rate of over 100 and 
regular in rhythm; an attempt made to alle- 
viate the pressure exerted on the cord by the 
presenting part; an infant weighing over 
2,000 grams who is delivered within an hour 
of the discovery of the prolapse—vaginally 
if feasible, by cesarean section if not. Every 
experienced obstetrician knows that many 
infants with all favorable factors present are 
lost, while others with no favorable factors 
survive. Some would say that the “art” 
of obstetrics is involved; others call it 
“luck.” 

4. Is prolapsed cord a potent cause of 
cerebral hypoxic damage? It is certainly ob- 
vious that, considering our sample and our 
investigative techniques, no sweeping con- 
clusions can be made as regards this ques- 
tion. On the other hand, the fact remains 
that of 63 living children located, 60, or 
95.2 per cent, are apparently normal. Despite 
the absence of psychometric and neurological 
evaluation, it would seem that these chil- 
dren are performing as we would expect by 
virtue of their age and school grade reached 
and that their everyday activities are per- 
formed in a manner deemed normal by their 
parents. Furthermore, it will be remembered 
that of 3 abnormal children, 2 were very 
small premature infants weighing less than 
1,500 grams at birth. These findings would 
warrant the tentative conclusions that (1) 
permanent cerebral damage is a less common 
sequel in fetal survivors of prolapsed cord 


Prolapse of umbilical cord 679 


than was formerly feared, and (2) prema- 
turity may very well be a more potent cause 
of such residua than is the cord prolapse 
itself. 

Some clarification on these points would 
likely result from the location of a larger 
number of survivors. More strenuous ef- 
forts in this direction are being planned and 
will be reported upon when. completed. 


Summary 


1. A series of 424 cases of prolapse of the 
umbilical cord is presented. This represents 
an incidence of 0.48 per cent, or one case per 
207 deliveries, occurring over a span of 60 
years. 

2. The most common etiological factors 
were abnormal presentation, contracted in- 
let, unengaged presenting part at the time 
of rupture of the membranes, prematurity, 
and multiple pregnancy. 

3. This complication occurs primarily dur- 
ing labor, and the majority of the cases oc- 
curred late in the first stage and in the 
second stage. 

4. Fetal survival was adversely affected 
by: prolonged interval between rupture of 
membranes and diagnosis; diagnosis first 
made by rectal palpation and/or visualiza- 
tion of the cord; persistent fetal bradycardia; 
prolonged time interval from diagnosis to 
delivery; absence of procedures to alleviate 
pressure on the cord by the presenting part; 
and small birth weight. 

5. The changing trends in methods of de- 
livery over the years is reviewed. The cur- 
rent practice is to deliver the infant as soon 
as possible—by means of vaginal delivery 
if feasible, cesarean section if not. The cases 
must be individualized, and the safety to the 
mother must remain the primary considera- 
tion. 

6. The results of a late follow-up of fetal 
survivors are presented, including a corre- 
lation between the usual prognostic fac- 
tors and the present-day status of the 
children. 

7. The prevention and earlier diagnosis of 
prolapse, as well as the fetal expectations, 
are briefly commented upon. 
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A preliminary report on the use of 


Malmstrom’s vacuum-extractor 


VINCENT TRICOMI, M.D. 
LEO AMOROSI, M.D. 


WILLIAM GOTTSCHALK, M.D. 


New York, New York 


T HE concept of assisting childbirth by the 
application of a suction cup to the present- 
ing area of the fetal head dates back several 
hundred years. Yonge,’ in 1706, describing 
a difficult delivery, wrote “I could neither 
fasten a Crochet nor draw it out by a Cup- 
ping-Glass fixt to the scalp with an Air 
Pump.” In 1849, Simpson* published an arti- 
cle titled “On a Suction-Tractor, or New 
Mechanical Power, As a Substitute for the 
Forceps in Tedious Labors”; in 1855,° he 
commented further on this instrument and 
called it the “Air Tractor.” Since then there 
have been sporadic revivals of interest in the 
use of a suction cup to effect delivery.*® 

In 1954 Malmstrém® introduced an ob- 
stetrical instrument of his own design which 
he calls the vacuum-extractor. It differs from 
the “suction cups” that preceded it in that 
the suction cup of the vacuum-extractor also 
functions as a traction cup. As a result, there 
is available for the first time a usable suction 
forceps. For a detailed description and prin- 
ciple of operation of the present-day vacuum- 
extractor, the reader is referred to Malm- 
strom.*° Generally speaking, the vacuum- 
extractor (Fig. 1) consists of a bell-shaped 
steel cup, the lip of which is smooth and 
slightly turned in. The cup is attached to a 
rubber suction tube through which has been 
passed a traction chain te form a traction 


From the State University of New York 
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tube and traction cup. The traction tube 
terminates in a metal handle (traction han- 
dle). The instrument is completed by a wide 
mouthed bottle fitted, by means of a 3 hole 
rubber stopper, with a vacuum gauge and 2 
metal connectors; one connector is for a rub- 
ber tube attached to the traction handle and 
therefore in turn to the traction cup; the 
other connector is for a rubber tube attached 
to a suction pump. The pump is an ordinary 
bicycle pump with a backward valve so as 
to create negative pressure or vacuum in the 
bottle. The vacuum created may be quickly 
dissipated by means of a small thumb valve 
located in one of the metal connectors. The 
metal cup is made of varying diameters (33 
to 90 mm.) and is 20 mm. in height. The 
vacuum gauge is calibrated in kilograms per 
centimeter square up to 0.9.* 

The traction cup—after being lubricated, 
usually with sterile soap solution, for ease of 
application—is introduced into the vagina as 
a pessary would be. The site of application is 
the fetal vertex. With the cup in place on 
the fetal scalp, the fingers of the applying 
hand check the rim of the cup to make cer- 
tain that no maternal soft tissue is interposed 
between the cup and the fetal scalp. Initially, 
concern was expressed with respect to the 
cup’s being placed over the fontanels or sagit- 
tal suture. Experience of European investiga- 
tors, however, has shown that application of 


*1 Kg./cm.? = 29.4 inches height. 
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the cup over these areas does not predispose 
the fetus to any untoward effects. 

With the traction cup in apposition to the 
fetal scalp, a vacuum is created in the cup 
by a pumping of the bicycle pump. The neg- 
ative pressure, most effective for traction, has 
been found to be between 0.4 and 0.8 Kg. 
per centimeter square. The vacuum in the 
cup produces an “artificial” caput succeda- 
neum of that part of the fetal scalp that 
is under the cup. The “artificial” caput so 
created fills the cup with which it forms a 
mechanical unit. A successful use of the 
vacuum-extractor depends upon the develop- 
ment of a good “artificial” caput. Without 
a good caput formation an effective traction 
force cannot be exerted, for the cup becomes 
detached from the fetal scalp. In order to de- 
velop an effective “artificial” caput the vac- 
uum in the cup is increased slowly in step- 
wise fashion. Initially, Malmstrém’ advised 
that the final negative pressure be achieved 
over a period of from 10 to 15 minutes with 
pressure decrements of 0.1 Kg. per centimeter 
square at 2 to 3 minute intervals starting 
at 0.1 Kg. per centimeter square. However, 


Fig. 1. The vacuum-extractor. (From Malm- 
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Evelbauer™* thinks a shorter time than that 
serves the purpose as well. At present it ap- 
pears that 5 to 6 minutes is a sufficient pe- 
riod to achieve a negative pressure of 0.8 Kg. 
per centimeter square with resultant good 
“artificial” caput formation.* Traction is ap- 
plied as soon as the desired pressure has been 
attained. The direction of the traction force 
used is the same as that which would be fol- 
lowed if standard obstetrical forceps instead 
of the vacuum-extractor were being em- 
ployed to execute delivery. The construction 
of the vacuum-extractor easily permits the 
continuous change in the direction of the 
traction force which is necessary as the fetal 
head passes through the pelvis. Figs. 2-5 show 
the vacuum-extractor in use for delivery.t 

In Europe, where the vacuum-extractor 
has become increasingly popular since its in- 
troduction, it is used not only in place of 
the time-honored obstetrical forceps to effect 
delivery, but also to stimulate or enhance 
labor. Malmstrém”° believes that uterine dys- 
function is one of the main indications for 
the use of the vacuum-extractor. In such 
cases the suction cup is applied to the fetal 
scalp before full dilatation of the cervix. The 
size of the cup chosen depends upon the 
dilatation of the cervix at the time of appli- 
cation. The greater the dilatation the larger 
the cup used. After the desired pressure is 
attained, traction is effected in intermittent 
fashion and synchronously with the _ inef- 
fectual uterine contractions. The belief is 
that the resultant pressure brought to bear 
against the cervix reflexly can strengthen and 
regulate uterine contractions and thereby 
establish a normal pattern of labor. When 
full cervical dilatation is reached, delivery 
is accomplished by a continuation of trac- 
tion in unison with the now.effective uterine 
contractions and the voluntary maternal 
bearing-down efforts. 

The purpose of this paper is to report our 


*In the presence of an already exisiting naturally) 
formed caput succedaneum, the cup may be applied ove: 
this area and the maximum vacuum pressure desired may 
be achieved at once. 


{The photographs in this manuscript are reproduced 
through the courtesy of Dr. Tage Malmstrém. 
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Fig. 2. Downward traction after the traction cup has been applied to the fetal scalp. 


(From Malmstrém.?°) 


experience with the vacuum-extractor at the 
Kings County Hospital. To date we have 
used the instrument 51 times. In all instances 
it was employed solely to effect delivery. We 
have not used it to stimulate or enhance 
labor, and therefore all applications of the 
vacuum-extractor in this series were at the 
time of full cervical dilatation. Table I 
shows the distribution of patients by parity. 
There were 27 primigravidas and 23 multi- 
gravidas for a total of 50 patients but 51 de- 
liveries by vacuum-extraction as the result 
of one twin gestation in one of the primi- 
gravidas. In all cases the occiput was the 
presenting part. 

Table II shows the distribution of the in- 
fants by birth: weight in grams. Five of the 
infants were between 2,001 and 2,500 grams 
and 14 infants were over 3,500 grams with 
4 of these 14 being larger than 4,000 grams. 
These birth weights tend to indicate that 
fetal weight is not a contraindication to 
delivery by the vacuum-extractor. 

Classifying the “types of forceps” by sta- 
tion of the presenting part and/or the posi- 
tion of the fetal head at the time the traction 
cup was applied to effect delivery in the 51 


Fig. 3. Change in direction of traction force as 
the fetal head nears the vaginal introitus. (From 
Malmstr6ém.?°) 
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cases, Table III shows that the breakdown 
would be as follows: low forceps 15; mid- 
forceps 35; high forceps 1. The high forcep 
application was deliberate on our part and 
in that case the traction cup was applied to 
the occiput of a second twin as it entered the 
pelvis after rupture of the second amniotic 
sac. This delivery was accomplished with 
ease. 

Interestingly, as traction was applied to 
effect delivery, the head rotated spontane- 
ously in 18 cases—11 from occipitotransverse 


to occipitoanterior and 7 from occipitopos- 
terior to occipitoanterior. These rotations oc- 
curred without additional manipulation. This 
corroborates Evelbauer’s'' statement that 
when traction is applied for delivery with 
the vacuum-extractor the child’s head tends 
to turn itself according to the pelvic topog- 
raphy. On 4 other occasions the occiput per- 
sisted posteriorly and the baby was delivered 
as such. On no occasion did the occiput per- 
sist transversely. 

Of the 35 “midforceps” operations per- 
formed, 4 could be classified as being “indi- 
cated”; in our clinic we might have preferred 
delivery of these patients by cesarean section 
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Fig. 4. Delivery of fetal 
head in progress. (From 
Malmstrém.!°) 


Fig. 5. Traction cup removed after delivery; th: 
“artificial” caput succedaneum which is formed 
and which fills the traction cup is evident. Thi: 
caput disappears within 60 minutes. (From Malm 
strom.!°) 
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to the use of the classic obstetrical forceps. 
These cases are briefly recorded as follows. 


Case 1. A 28-year-old para 5-0-1-5, whose fifth 
term pregnancy was terminated by cesarean 
section for abruptio placentae, was permitted 
to attempt vaginal delivery with the present 
pregnancy. The second stage of labor was com- 
plicated by hypotonic uterine dysfunction. 
Pitocin stimulation was contraindicated in view 
of the previous cesarean section. After one and 
one-half hours of full dilatation without descent, 
a 3,000 gram infant in good condition was de- 
livered from the left occipitoanterior position, 
station 0, by use of the vacuum-extractor under 
pudendal block anesthesia. 

Case 2. A 24-year-old para 1-0-0-1 was in the 
second stage of labor for 2 hours without re- 
sponse to Pitocin stimulation. An attempt at 
Kielland forceps application was unsuccessful. 
Delivery of a 4,150 gram infant in good condi- 
tion was then effected with the vacuum-extractor 
from the left occipitotransverse with spontaneous 
rotation to occipitoanterior from a plus-1 station 
under cyclopropane and oxygen anesthesia. 

Case 3. A 19-year-old para 1-0-0-1 with a 1 
hour and 50 minute second stage showed no 
response to Pitocin stimulation. She was then 
delivered of a 3,400 gram infant in good condi- 
tion with the vacuum-extractor from the right 
occipitoanterior position and station plus-1 under 
saddle. block anesthesia. 

Case 4. A 29-year-old para 4-2-0-6 with a 
2 hour and 10 minute second stage and no 
response to Pitocin stimulation was delivered of 
a 3,700 gram depressed infant with the vacuum- 
extractor from the left occipitoposterior position 
and a minus-1 station under cyclopropane and 
oxygen anesthesia. 


Table IV shows the type of pain relief 
that was employed at the time of delivery. 
Admittedly, the number of saddle blocks is 
high as is the number of times that general 
anesthesia in the form of cyclopropane and 
oxygen was used. We realized that these two 
techniques cf pain relief deprived us of the 
maternal voluntary efforts which would 
make a delivery with the vacuum-extractor 
easier. However, we thought it better at the 
beginning of this study to familiarize our- 
‘elves with the use of the instrument and 


Malmstrom's vacuum-extractor 685 


Table I. Distribution of patients by parity 


Primigravidas 27 
Multigravidas 23 
Total 50 


1 (second twin) 


Total extractions 51 (all occiput) 


Table II. Distribution of infants by birth 
weight (grams) 


2,001-2,500 5 
2,501-3,000 P 13 
3,001-3,500 19 
3,501-4,000 10 
4,001-4,500 4 
Total 51 


Table III. Types of forceps* 


Low 15 

Mid 35 

High 1 (second twin) 
Total 


*By station of presenting part and/or position of fetal 


head. 


Table IV. Anesthesia 


Caudal 

Saddle 

Cyclopropane plus oxygen 
Pudendal 

Nitrous oxide—oxygen plus pudendal 
None* 


*Meperidine and promethazine for analgesia. 


Table V. Negative pressure and cup size 


Negative pressure (Kg./cm.*) 


0.4 8 
0.5 2 
0.6 23 
0.7 14 
0.8 4 
Total 51 
Cup size (mm.) 
2 
42 42 
49 
Total 51 


‘ 
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were of the opinion that this could be best 
accomplished without any extraneous factors 
such as the maternal bearing-down effort. 
Later in the study, as we felt more sure of 
the instrument’s potential, we resorted to 
pudendal block or intermittent nitrous ox- 
ide and oxygen and pudendal block for 
pain relief as suggested by Malmstrém and 
others.** In these latter cases the 
mother was encouraged to bear down at the 
time of a uterine contraction while traction 
was being applied simultaneously from be- 
low by means of the vacuum-extractor. De- 
livery was thus accomplished in a more 
physiologic manner. In none of the 17 pa- 
tients delivered under pudendal or inter- 
mittent nitrous oxide and oxygen and 
pudendal block was the mother unduly 
uncomfortable. We must agree that one 
important favorable facet of the vacuum- 
extractor is that the application of the cup 
can be made and delivery of the fetal head 
effected while the mother is fully conscious 
since the instrument is applied, not around 
the fetal head, but against it. The relative 
lack of maternal discomfort under pudendal 
block anesthesia, coupled with the resultant 
noninterference with uterine contractions 
and maternal efforts, is a decided advantage 
over the standard obstetrical forceps. One 
patient, a multipara, was delivered com- 
fortably from a low forceps station without 
any anesthesia although she had received 
meperidine and promethazine. We, of course, 
do not advise this, but it does emphasize the 
absence of maternal discomfort. 

The negative pressure created under which 
delivery was accomplished varied between 
0.4 and 0.8 Kg. per square centimeter (Table 
V). In the majority of cases the time allowed 
to achieve the maximum negative pressure 
was between 4 and 5 minutes. The interval 
of time between the attainment of maximum 
pressure and delivery of the head did not ex- 
ceed 10 minutes in any case. On several oc- 
casions the cup became detached with the 
onset of traction. The cup was immediately 
reapplied, the vacuum re-established, and de- 
livery then carried out without incident. 
The cup used was either the 42 or the 49 
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Table VI. Complications 


Maternal | Infant 
Extension of median episi- Depression at 
otomy (second degree) 1 birth 3 
Extension of median episi- Superficial scalp 


otomy (third degree) 3 excoriation 2 


mm. size except in 2 of the cases. Since we 
have employed the extractor only at full 
cervical dilatation we had little need for a 
smaller sized cup. In the 2 instances in which 
the 33 mm. size was used, the infants weighed 
between 2,001 and 2,500 grams. 

A median episiotomy was made in 32 and 
a mediolateral episiotomy in 3 cases. In the 
other 15 an episiotomy was not deemed nec- 
essary. Evident in all of the deliveries was 
an absence of the additional perineal disten- 
tion which occurs with standard obstetrical 
forceps. 

Table VI lists both the maternal and fetal 
complications. In one case there was a sec- 
ond degree extension of a median episiotomy 
and in 3 cases a third degree extension of a 
median episiotomy. These extensions oc- 
curred early in the study. In the latter part, 
no further maternal complications were en- 
countered. This was no doubt due to a bet- 
ter understanding of the vacuum-extracto1 
as time went on. Of the 51 infants delivered 
by means of the vacuum-extractor, 3 wer 
depressed at birth. One of these infants was 
from Case 4, cited above. All 3 infants re- 
sponded readily to resuscitative measures and 
nothing unusual about them was noted i 
the nursery. Whether or not the depression 
can be attributed to the vacuum-extractor is 
difficult to say for as always there are multi- 
ple factors to be considered when assigning 
responsibility for depression at birth. 

The “artificial” caput 
which is formed with the use of the vac 
uum-extractor and which is evident at th 
time of birth disappeared almost completel: 
within 24 to 48 hours in all of the infants 
In most of the cases the swelling had recede 
markedly within one hour after deliver) 
Two infants exhibited small superficia 
excoriations of the scalp which were n 
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more in degree than the excoriations often 
seen with the standard obstetrical forceps. 
The scalps of 2 other infants had areas of 
reddish discoloration corresponding to the 
margin of the traction cup at the site of ap- 
plication. These marks disappeared within a 
week. No cephalohematomas or epiperiosteal 
hematomas were encountered. 

After only a limited experience we are 
favorably impressed with the Malmstrém 
vacuum-extractor—at least, as we have used 
it; that is, to accomplish delivery at full 
cervical dilatation when the occiput is pre- 
senting and the membranes are ruptured. 
We cannot say anything as to its effectiveness 
in the correction of uterine dysfunction or 
in the correction of malattitude of the fetal 
head. For this we must accept the word of 
Malmstr6m and other European writers. 

The essence of the vacuum-extractor is 
its simplicity; not only of design but also of 
application. No particular skill is necessary 
and, consequently, familiarity with its use is 
quickly achieved. 

From our study and those of others, ma- 
ternal complications resulting from delivery 
with the vacuum-extractor are minimal. If 
anything, the instrument appears to be safer 
than any of the present-day obstetrical for- 
ceps in terms of maternal well-being. The 
use of the vacuum-extractor does not entail 
any encroachment upon the parturient canal 
and therefore the chance for maternal 
trauma is reduced to a minimum. In Berg- 
gren’s'* series of vacuum extractions the 
postpartal mean maternal hospitalization 
time was only two thirds that of a series of 
patients delivered with standard obstetrical 
forceps. 

Opinion regarding infant outcome should 
be held somewhat in reserve. It is too early 
to draw any conclusions from our own ma- 
terial for the series is small and the infants 
ave not been observed long enough. Yet, 
we experienced no immediate significant un- 
oward results and to date no perinatal mor- 
ality has been attributed to the vacuum- 
‘xtractor in Europe. Furthermore, Malm- 
trém is statisfied with the results of his fol- 
ow-up study of 800 patients over a period 
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of 5 years. Berggren’ reports a similar ex- 
perience in 100 patients he has followed from 
1 to 13 months. 

Whether the vacuum-extractor will replace 
the standard obstetrical forceps for routine 
delivery in this country as it has in so many 
clinics on the European continent is ques- 
tionable. However, it may well serve as the 
instrument to bridge the gap between an 
otherwise difficult forceps delivery, which 
should not be undertaken, and cesarean sec- 
tion. In any event, on the basis of our limited 
experience with the vacuum-extractor, we 
believe the instrument warrants further clini- 
cal trial. There is indication that it may merit 
a place in our obstetrical armamentarium. 


Summary 


1. Our experience with the use of the 
Malmstr6m vacuum-extractor for delivery is 
reviewed. Preliminary results are encourag- 
ing and warrant continued clinical trial of 
this instrument. 

2. The vacuum-extractor may not replace 
the standard obstetrical forceps for routine 
delivery. However, it may serve to bridge the 
gap between a difficult forceps operation 
which should otherwise not be undertaken 
and cesarean section. 
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Treatment of malignant trophoblastic growth 


in women, with special reference to amethopterin 


MYROSLAW M. HRESHCHYSHYN, M.D. 


JOHN B. GRAHAM, M.D. 
JAMES F. HOLLAND, M.D. 
Buffalo, New York 


CHORIONEPITHELIOMA is an un- 
common disease in the United States. In 
upper New York State where it is a report- 
able disease, 15 cases were reported in 1947 
and 1948 for an incidence of 0.221 per 
100,000 women and in 1957 and 1958 6 cases 
for an incidence of 0.068.* Unfortunately, 
the term “chorionepithelioma” is not syn- 
onymous with choriocarcinoma. We shall at- 
tempt to distinguish choriocarcinoma from 
hydatidiform mole with invasion or metas- 
tases throughout our discussion. 

Although the treatment for primary cho- 
riocarcinoma has usually been surgical, 
many treatments have been advocated for 
metastatic choriocarcinoma which are not 
distinguished by remarkably curative effects. 
An important basis for the present com- 
munication is to assess the contribution of 
amethopterin* to the treatment of malignant 
trophoblastic growth. This paper presents 
our total experience with this treatment at 
Roswell Park Memorial Institute, a cancer 
hospital which draws its patients predomi- 
nantly from upper New York State. In ad- 
dition, the world literature since 1950 has 
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*Amethopterin is the generic name for 
4-amino-N!9-methylpteroylglutamic acid, 
available as Methotrexate from Lederle 
Laboratories, Pearl River, New York. 


been reviewed with respect to the treatment 
of disseminated trophoblastic neoplasms. 


Treatment of trophoblastic neoplasms 


Fifteen cases with the diagnosis of malig- 
nant trophoblastic neoplasms were found on 
review of our records under the diagnosis 
of chorionepithelioma, chorioadenoma des- 
truens, and hydatidiform mole (no other 
classification of trophoblastic growths was 
used in the record system of our Institute). 
All patients’ charts and histologic slides were 
reviewed by us except in 2 cases where slides 
were not available. All available slides were 
also reviewed by the Albert F. Mathieu 
Chorionepithelioma Registry for confirma- 
tion of the diagnosis. 

Eight of the 15 patients were seen before 
1956 and were treated by methods other 
than amethopterin. Slides were available fo1 
our review in 6 of the 8 cases—one diag- 
nosed as chorioadenoma destruens, and 5 
as chorionepithelioma. In only one of the 5 
patients are we now satisfied with the diag- 
nosis of choriocarcinoma (Case 1). This was 
an 18-year-old nulligravida, who, in Oc- 
tober, 1931, was treated with radiation at 
our Institute for a mixed tumor of thi 
salivary gland. She died suddenly 2 month 
later and autopsy at another hospital dis 
closed choriocarcinoma located in the lung: 
and liver. It was considered to be extrageni 
tal in origin, but, unfortunately, no detaile« 
description of genital organs was include: 
in the autopsy record. 
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Seven of the 15 patients (Cases 2 to 8) 


were seen from 1956 to 1959 (Table ‘I). 
This group was composed of 6 patients with 
choriocarcinoma and one patient with hyda- 
tidiform mole and pulmonary metastases. All 
were treated with oral amethopterin. Of the 
6 choriocarcinomas, 5 were associated with 
intrauterine and one with tubal pregnancy. 
In only one patient (Case 7) was the dis- 
ease grossly confined to the pelvis (but out- 
side the uterus and tubes). In the remaining 


5 patients, distant metastases were present. 


Table I. Women with trophoblastic tumors 


Ordinarily, amethopterin was given in a 
total dose of 1.5 mg. per kilogram of body 
weight by mouth in each course, divided 
into 4 consecutive daily doses. Each course 
was given after a lapse of approximately 
2 weeks, if toxicity from the prior course 
had receded, until there was no further 
clinical evidence of disease or until a mini- 
mum of three courses has been given without 
response in tumor size or HCG (human 
chorionic gonadotropin) titer. In the event 
of preceding drug toxicity (white blood cells 


Case*| Age 


Preceding 
pregnancy 


Diagnosis 


Extent of 


tumor 


Treatment 
prior to treat- 
ment with 
ameth- 
opterin 


Response 
to treat- 
ment with 
ameth- 
opterin 


No. of 
ameth- 
opterin 
coursest 


Survival 
(months) 


2 35 


20 


8 26 Hydatidiform Hydatidiform 


Term preg- 
nancy 


Abortion (?) 


Pregnancy 


(38 weeks) 


Hydatidiform 
mole 


Hydatidiform 
mole 


Ectopic 


mole 


Chorio- 
carcinoma 


Chorio- 
carcinoma 


Chorio- 
carcinoma 


Chorio- 
carcinoma 


Chorio- 
carcinoma 


Chorio- 
carcinoma 


mole 


Pelvis, lungs 


Uterus, vagina, None 


lungs 


Uterus, lungs, 


Hysterectomy 15 37—alive 
and bi- 

lateral 

salpingo- 

oophorec- 


tomy 


Complete 


Complete 24—alive 


None None dead 


breasts, bone 


marrow, 
abdominal 
organs 


Lungs 


Uterus, lungs, 


Hysterectomy Partial 14—dead 
and bi- 

lateral 

salpingo- 

oophorec- 

tomy 


None 114—dead 


brain, heart, 
lymph, nodes, 


skeletal 
muscle 


subcutaneous 


tissue ab- 
dominal 
organs 


Ovary, para- 
metrium 


Uterine cavity, Curettage 


lungs 


Left salpin- 8—alive 


gectomy 


None§ 


Complete 19—alive 


*Case 1 is described in the text. The patient did not receive amethopterin. 


tEach course 0.75 to 1.5 mg./per kilogram per os in 4 to 5 days. 


{Patient was given triethylenethiophosphoramide 5 days prior to death. 


§Following treatment with amethopterin, patient had hysterectomy, right salpingectomy, and left oophorectomy for chorio- 


carcinoma in the left parametrium ard left ovary. 


| | 
— _ 
|__| | 
nm 
is 
er 
as 
es 
Pu 
re 
01 
a 
th 
th 
le 
le 


690 Hreshchyshyn, Graham, and Holland 


April, 1961 
Am. J. Obst. & Gynec. 


Fig. 1. Case 2. Chest x-ray films before and 35 months after the start of amethopterin treat- 
ment for choriocarcinoma. A, Nov. 7, 1956. B, Nov. 26, 1957. 


less than 5,000 per cubic millimeter, plate- 
lets less than 100,000 per cubic millimeter, 
diarrhea, skin rash, mouth ulcers), the drug 
dose was delayed, decreased to half dose, or 
omitted completely, depending upon the 
severity. No drug course was started while 
obvious drug toxicity was present. The same 
course has been given every 3 months, as 
maintenance therapy, irrespective of the 
HCG titers in the patients who sustained 
complete clinical remission. Maintenance 
therapy has been discontinued for 2 years 
in patients with choriocarcinoma and for 
a shorter time in patients with mole. The ef- 
fect of the treatment was determined by 
measurement of tumor size on physical ex- 
amination and in roentgenograms. Variations 
in HCG titer were measured on 24 hour 
urine specimens or in blood serum and were 
expressed in mouse uterine units (m.u.u.) 
and serum dilution factor. 

In Case 8, a patient with hydatidiform 
mole and pulmonary metastases, the disease 
regressed completely following one course of 
the drug and the patient is well and free of 
detectable disease 19 months from the start 
of treatment. Of the patients with chorio- 
carcinoma, 2 (Cases 2 and 3) sustained com- 
plete disappearance of detectable disease 
and are alive and apparently free of disease 
37 and 24 months after the onset of treat- 
ment. One patient (Case 5) had repeated 


symptomatic improvement after several 
courses of the drug and objective improve- 
ment twice without complete disappearance 
of tumor masses. Finally, she died of the 
neoplasm 14 months after onset of treat- 
ment. Three patients failed to respond. Two 
of them had extensive metastatic chorio- 
carcinoma and died after one and three 
courses of the drug, respectively. The third 
patient (Case 7) had early disease and was 
in good nutritional status. After failure of 
three courses of amethopterin, she was 
operated upon for tumor in the right para- 
metrium and right ovary, and _ finally 
responded to treatment with intramuscula1 


dichloramethopterin.* 


Case reports 

Case 2. This 35-year-old para 2-1-0-2 married, 
white woman has previously been reported.” 
Because of intermittent postpartum bleeding, 
curettage was performed 6 weeks after the last 
delivery in September, 1956, and the diagnosis 
of choriocarcinoma was made. A total hyster 
ectomy and_ bilateral salpingo-oophorectomy 
were then carried out and the diagnosis wa 
confirmed. Pulmonary metastases were present 
preoperatively and showed progressive increas 
in size. The HCG titer varied in the range fron 
10,000 to 120,000 m.u.u. A pelvic mass wa 


*An experimental drug, supplied as Dichloromethotrexat 
(4-amino-N”-methyl-3’, 5’ dichloro, pteroylglutamic acid 
by Lederle Laboratories, 
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found. In November, 1956, she was started on 
amethopterin therapy. Within a period of 2 
months, after repeated courses, pulmonary me- 
tastases (Fig. 1) and the pelvic mass disappeared 
and the HCG titer decreased to approximately 


100 m.u.u. She was placed on maintenance treat- 
ment with a course of amethopterin every 3 
months. In November, 1959, she was completely 
free of symptoms. The urinary gonadotropin 
titer has varied from 100 to 520 m.u.u. for the 
past 33 months. It is uncertain what portion of 
this activity arises from the pituitary. Blood 
serum has been positive for HCG in dilutions up 
to 1:2.* Undiluted spinal fluid was negative for 
HCG. There were abnormalities in the liver 
scan,® brain scan,* and electroencephalogram, 
done in 1958, that were compatible with meta- 
static disease or possible scarring in liver and 
brain. Unfortunately, no base lines were obtained 
by these techniques prior to initiation of the 
treatment. No changes have been observed in 
repeated tests and no other clinical or labora- 
tory examinations suggest the presence of me- 
tastases at this time. This patient has now sur- 
vived 37 months since the start of treatment; she 
remains asymptomatic and is apparently free of 
disease. Her son born of the pregnancy after 
which the choriocarcinoma was recognized is 
normal. 

Case 3. This 47-year-old married white 
woman, para 11-0-0-11, had her last normal term 
delivery in 1952. Regular menstrual periods oc- 
curred until May, 1957. She missed a period in 
June, 1957, menstruated normally in July and 
August, and bled intermittently in September 
and October. This led to a curettage and biopsy 
of a vaginal lesion in another hospital. A diag- 
nosis of malignant tumor compatible with chorio- 
carcinoma was made and she was transferred to 
RPMI in December, 1957. The remainder of 
the history was not contributory. On admission, 
the patient was seriously ill. A febrile course with 
temperature spiking to 106° F. was present for 
19 days. There was no evidence of infectious dis- 
ease and no response to penicillin, streptomycin, 
or chloramphenicol in adequate doses. A 2.5 by 
2.5 cm. bluish mass involving the middle and up- 
per third of the anterior vaginal wall was present 
as well as a nodule approximately 2 cm. in diam- 
eter in the rectovaginal septum. The breasts con- 


*In our laboratory, there is an approximate correlation 
with urinary hormonal titer in that a dilution factor ap- 
proximates 100 to 300 m.u.u., e.g., 1:4 approximates 400 to 
1,200 m.u.u, 
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tained a milky secretion. Vaginal smears showed 
tumor cells. A curettage and a biopsy of the vagi- 
nal lesion disclosed choriocarcinoma in both 
uterus and vagina. HCG was positive at 1,080 
and negative at 10,800 m.u.u. Blood serum non- 
protein nitrogen was 28 mg. per cent, serum bili- 
rubin 0.4 mg. per cent, alkaline phosphatase 3.9 
Armstrong units and the cephalin flocculation 
test 4-plus. 

She was given 0.75 mg. per kilogram amethop- 
terin in December, 1957. Two days after the 
start of treatment, she became afebrile. The vagi- 
nal tumor was definitely larger on a clinic visit 
2 weeks later. Her general health seemed im- 
proved. Within 6 weeks, after another course of 
amethopterin (1.5 mg. per kilogram in 4 days), 
all pelvic findings and the vaginal smears be- 
came normal. A pulmonary lesion in the paren- 
chyma of the right lower lung which appeared 
to be a metastasis, first visible on a roentgeno- 
gram of the chest 2 weeks after start of treat- 
ment, was absent a week later. HCG excretion 4 
months after the onset of treatment was less than 
100 m.u.u. The treatment with amethopterin has 
been continued at 3 month intervals. Three 
months after onset of treatment normal menstru- 
ation appeared and has continued. She remains 
asymptomatic and free of detectable disease 24 
months after the start of therapy. 

Case 4. This 25-year-old white woman, para 
0-1-2-1, entered RPMI in April, 1958, with a 
diagnosis of possible choriocarcinoma. Her first 
pregnancy terminated in January, 1955, in an 
abortion at 34% months of gestation. A curettage 
was performed and diagnosis of hydatidiform 
mole was made. She had another abortion at 2! 
months of gestation in November, 1956, and a 
curettage at that time produced products of 
conception without evidence of hydatidiform 
change or trophoblastic tumor. The last men- 
strual period was June, 1957, and she was de- 
livered spontaneously of a living baby on March 
4, 1958, at 38 weeks of gestation. 

One week prior to delivery in March, 1958, 
persistent frank hematuria appeared. In _ the 
weeks following delivery, she developed nausea 
and vomiting, low back pain, cough, pleurisy, 
intermittent nose bleeding, bloody stools, and 
marked anemia requiring repeated transfusions 
of blood. Lochia was not excessive, but pinkish 
vaginal discharge persisted. Studies in another 
hospital revealed a mass in the right kidney on 
intravenous pyelography and multiple pulmonary 
metastases. A “pregnancy test” 4 days and again 
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Fig. 2. Case 5. A and B, Roentgenograms of the chest prior to and 8 weeks after one course 
of treatment with amethopterin. 


4 weeks post partum was positive in dilution 
of 1:32. 

On admission to RPMI, she was markedly 
debilitated and icteric. Examination revealed an 
ulcerative lesion in the nasal septum, pulmonic 
consolidation bilaterally, multiple bluish masses 
5 cm. in diameter in both breasts, massive hepa- 
tomegaly, and a mass in the region of the right 
kidney. On pelvic examination, a 3 by 1 cm. 
mass in the rectovaginal septum and an irregu- 
lar enlarged uterus were noted. Endometrial bi- 
opsy showed presence of chorionic villi only, but 
biopsy of a breast lesion was interpreted as 
showing metastatic choriocarcinoma. The chest 
x-ray examination showed multiple bilateral pul- 
monary lesions. The Aschheim-Zondek _ test 
showed more than 2,500 mouse ovarian units 
per 1,000 c.c. urine. Blood urea nitrogen was 24 
mg. per cent, alkaline phosphatase 14.8 Arm- 
strong units, serum bilirubin 2.2 mg. per cent, 
and the cephalin flocculation test negative. She 
was given one course of treatment with amethop- 
terin. Following a transient symptomatic im- 
provement, her condition became critical and 
she died in respiratory distress on April 17, 
1958, 7 days from the onset of treatment with 
amethopterin. Autopsy revealed choriocarcinoma 
in the uterine wall with massive metastatic 
spread to the lung, liver, pancreas, kidneys, 
spleen, jejunum, vetebral bone marrow, brain, 
and mammary glands. No villi were found on 
routine sectioning of the uterus. 

Case 5. This 50-year-old married white 
woman, para 3-0-2-3, was admitted to RPMI on 
June 8, 1959, with the diagnosis of choriccar- 


cinoma. In January, 1955, following 4 to 5 
months of amenorrhea, a hydatidiform mole was 
evacuated by curettage. Because of persistent 
vaginal bleeding and positive Aschheim-Zondek 
test, a total hysterectomy and bilateral salpingo- 
oophorectomy were carried out in September, 
1955. No tumor was found in the removed speci- 
men. 

She felt well until June, 1957, when she noted 
dyspepsia and a heavy feeling in the chest. Fa- 
tigue, nonproductive cough, and pleuritic pain 
developed. Pelvic findings remained negative. 
Roentgenographic studies revealed pulmonary 
infiltration in the left upper lobe and she was 
admitted for observation to a tuberculosis sana- 
torium. The diagnosis of tuberculosis could not 
be substantiated. In February, 1958, the Fried- 
man and Aschheim-Zondek tests were found to be 
positive; a diagnosis of probable choriocarcinoma 
was made. Repeat x-ray examination of the chest 
a month later revealed bilateral pulmonary in- 
volvement. On March 16, 1958, after discussion 
with us, her physician started her on amethop- 
terin treatment. Until the date of her admission 
to RPMI, she received seven separate courses of 
the drug. She showed transient symptomatic im- 
provement in cough and dyspnea of considerabl« 
degree following each course of the drug, anc 
several chest x-ray examinations showed tran 
sient but definite decrease in infiltration followec 
by increases (Fig. 2). Only sporadic values fo 
HCG were obtained throughout the period o 
treatment with the drug and they always re 
mained elevated (on one occasion 66,000 m.u.u.) 
She was admitted to RPMI on June 8, 1959, 
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Fig. 2. Case 5. C and D, Roentgenograms of chest prior to and 4 weeks after the third course 


of treatment with amethopterin. 


weeks after the last course of amethopterin. She 
was essentially asymptomatic. Physical exami- 
nation, including pelvic, failed to disclose the 
presence of tumor. X-ray examination of the 
chest, however, showed “peculiar formation of 
small nodular densities throughout both lungs 
probably on the basis of vascular formation.” 
Serum tested for HCG was positive in a dilution 
1:1,000. Blood urea nitrogen determination was 
10 mg. per cent and serum bilirubin, 0.8 mg. 
per cent. Other laboratory findings were noncon- 
tributory except for white blood cell count of 
3,700 per cubic millimeter thought to be due to 
the recent course of amethopterin. 

Two days later, the patient developed he- 
moptysis and a feeling of heaviness in the chest. 
The next day she developed pleuritic pain fol- 
lowing the sudden onset of severe dyspnea, ap- 
prehension, cyanosis, and tachycardia with gal- 
lop. Rales were heard in both lung bases. Elec- 
trocardiogram showed a pattern suggesting cor 
pulmonale. She was given digitalis rapidly and 
over the period of the next 2 days she improved. 

Following recovery from the leukopenia, she 
was started on amethopterin and received ap- 
proximately 1.2 mg. per kilogram orally in 3 
days beginning June 15, 1959. A planned fourth 
dose to complete a course of 1.5 mg. per kilo- 
gram was omitted because of recurrence of the 
symptoms she had had 5 days earlier. Later that 
day, she went into shock and died with a clinical 
picture suggesting pulmonary embolus. Autopsy 
disclosed choriocarcinoma within and completely 
occluding the left and partially occluding the 
right pulmonary arteries. The approximate 


amount of tumor in the body was 10 to 15 
grams, almost all of it confined exclusively 
within the lumen of the pulmonary arteries. She 
also had multiple pulmonary infarcts due to tu- 
mor thrombi which were presumably responsible 
for the roentgenographic patterns. 

Case 6. This 17-year-old unmarried white 
woman, para 0-0-1-0 (1 hydatidiform mole) was 
admitted to RPMI on May 1, 1959, with the 
diagnosis of choriocarcinoma following hydatidi- 
form mole. 

The patient was allegedly raped in March, 
1958, and became pregnant. In May, 1958, she 
was admitted to another hospital because of 
vaginal bleeding and on May 30, 1958, a hyda- 
tidiform mole was evacuated via laparotomy and 
hysterotomy. Two weeks later, a curettage was 
performed because of vaginal bleeding. The ma- 
terial removed consisted of blood, chorionic 
villi, and trophoblastic cells. At this time, the 
Friedman test was positive. Soon after, normal 
menstruation reappeared and the patient was 
lost to follow-up. She remained asymptomatic 
until February, 1959, when “following extraction 
of a bad tooth” she felt sick, became anorexic, 
lost weight, and started to bleed intermittently 
per vaginam. In April, 1959, curettings revealed 
decidua. The Aschheim-Zondek test was _posi- 


tive. Pulmonary metastases and hepatomegaly 
were found. A clinical diagnosis of choriocar- 
cinoma was made and she was transferred to 
RPMI. On admission, she complained of weak- 
ness, dysphagia, and abdominal pain. She was 
markedly debilitated and pale. Her temperature 
was normal and the pulse varied from 100 to 
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S,- REMOVAL OF LEFT PARAMETRIAL TUMOR, TOTAL HYSTERECTOMY, 
LEFT OOPHORECTOMY, RIGHT SALPINGECTOMY 


S3- OOPHORECTOMY, RIGHT 


Mtx-METHOTREXATE || = 1.5mg/Kg 


TSPA-TRIE THYLENE THIOPHOSPHOR AMIDE | =0.8mg/Kg =0.4mg/Kg 
DCMtx-DICHLOROMETHOTREXATE =15mg/kg 
MOUSE 
SERUM UTERINE 
| Brie y | 


T 


1:1,000}-100000 


T 


10,000 


BLOOD SERUM 


URINARY GONADOTROPHIN 


GONADOTROPHIN \ \ 
\ 
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Fig. 3. Gonadotropin titer in a patient with choriocarcinoma (Case 7). See case report. 


140 per minute. A liver edge was felt in the 
midline 23 cm. below the xyphoid tip. Labora- 
tory data included: hemoglobin level, 6.7 Gm. 
per cent; 3-plus proteinuria and microscopic 
hematuria; blood urea nitrogen determination, 
12 mg. per cent; serum bilirubin 1.0 mg. per 
cent; and cephalin flocculation 2-plus. Findings 
on x-ray examination of the chest, liver scan, 
EEG, brain scan, and ECG were consistent with 
metastatic involvement of lungs, liver, brain, 
and heart. No tumor cells were found in vaginal 
smears. Serum tested for HCG was positive in 
dilution of 1:10,000. 

On May 2, 1959, she was started on amethop- 
terin. She received three courses of the drug 2 
weeks apart. Following transient improvement 
her general condition deteriorated. She devel- 
oped severe anorexia and vomiting and became 
lethargic and icteric. During and following the 
second course of the drug, multiple subcutaneous 
metastatic lesions were first observed. A biopsy 
specimen of one of them in the muscle tissue on 
her back was indicative of choriocarcinoma. 
Drug toxicity consisted of oral mucosal ulcera- 
tions, diarrhea, and hematopoietic depression. 
Following the third course, the white cell and 


platelet count decreased to 3,200 and 55,000 
per cubic millimeter, respectively. Mild gastro- 
intestinal bleeding was present on one occasion 
The hemoglobin level remained constantly low, 
however—6 to 9.9 Gm. per cent, despite 10,000 
c.c. of blood transfused in a period of 7 weeks. 
An x-ray examination of the chest showed in 
crease in the size of pulmonary metastases 
Serum tested for HCG remained positive in dilu 
tions of 1:10,000 to 1:50,000. 

Two weeks after the last course of amethop 
terin when she had recovered from the drug 
toxicity, she was given triethylenethiophosphor 
amide, 0.8 mg. per kilogram (totaling 43 mg 
intravenously on June 15). The same dose was 
repeated 4 days later. The platelets decreased 
to 95,000 per cubic millimeter, but leukopeni: 
did not occur. Her condition deteriorated fur 
ther and she presented evidence of intestinal ob 
struction. She became febrile and was unrespon 
sive to treatment with antibiotics. Chest x-ray 
films showed explosive increase in the extent 0 
pulmonary involvement hy the disease. She die 
on June 20, 1959, in respiratory distress. 

Autopsy disclosed choriocarcinoma of th 
uterus. There were two tumor nodules 3 and 0. 
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cm. in greatest diameter imbedded in the myo- 
metrium but not communicating with the uterine 
cavity. Metastases were found in the mediastinal, 
left axillary, mesenteric, retroperitoneal, and 
subcutaneous lymph nodes, the lungs, liver, 
spleen, kidneys, left renal vein, heart, brain, 
jejunum, peritoneum, abdominal wall, left fore- 
arm, and back. The approximate amount of 
tumor in the body was 3,500 grams. She also 
had hemorrage into alveoli adjacent to metas- 
tases, pleural effusion, ascites, and partial in- 
testinal obstruction due to the tumor. Both 
ovaries were cystic. 

Case 7. (Fig. 3.) This 20-year-old white mar- 
ried woman, para 1-0-1-1 (1 tubal pregnancy) 
was referred to RPMI for admission in April, 
1959, with the diagnosis of choriocarcinoma aris- 
ing from a left tubal pregnancy. 

Her last normal menstrual period was in 
September, 1958. She was admitted in shock to 
another hospital on March 27, 1959. At laparot- 
omy, a ruptured left tubal pregnancy was found 
and left salpingectomy was performed. The path- 
ologic diagnosis was choriocarcinoma. The post- 
operative course was uneventful. On the first 
postoperative day, the Friedman test was posi- 
tive in a dilution of 1:1,000 and it was negative 
in the same dilution 2 weeks later. She had a 
“menstrual period” on April 21, 1959, which 
lasted 5 days. 

On admission to RPMI, the patient was 
asymptomatic. Examination disclosed fullness in 
the region of the left adnexa but no other perti- 
nent findings. HCG titer was 32,000 m.u.u. The 
serum was positive in dilution 1:100. Roentgeno- 
gram of the chest revealed no metastases, but 
the liver scan was suggestive of metastatic in- 
volvement. EEG and brain scan were normal. 
The blood urea nitrogen level was 9 mg. per 
cent, serum bilirubin 0.9 mg. per cent, and 
alkaline phosphatase 3.8 Armstrong units; the 
cephalin flocculation test and urinalysis were 
normal. A curettage was performed on April 
29, 1959, and the small amount of curettings 
obtained was reported as endocervical tissue. 
She was given amethopterin on May 5, 1959, 
and received three courses of the drug orally by 
June 25, 1959. Severe toxicity from the drug did 
not develop. The HCG titer rose throughout 
the study period and 2 weeks following the third 
course of the drug it was 200,000 m.u.u. The 
serum was positive in dilution 1:2,000. The pa- 
tient remained asymptomatic and no definite dis- 
ease could be detected on physical examination. 
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She had “menstrual periods” of 4 days’ duration 
on May 12 and again on June 21, 1959. Repeat 
X-ray examinations of the chest were negative 
for metastases but repeat liver scans again sug- 
gested hepatic involvement without progression. 

Because of lack of response to the treatment 
with amethopterin, it was decided to operate 
upon the patient to eradicate the disease surgi- 
cally if possible. At laparotomy on July 9, 1959, 
a tumor mass approximately 3 by 3 cm. was 
found in the left parametrium. No tumor was 
found in any other place including the liver. 
Both ovaries were found enlarged and _ poly- 
cystic without gross evidence of tumor involve- 
ment. Total hysterectomy with radical excision 
of left parametrium, left oophorectomy, and 
right salpingectomy was performed. Pathologic 
examination disclosed the mass in the left para- 
metrium to be choriocarcinoma. On microscopic 
examination, the left ovary was also found to 
be involved by tumor. The patient recovered 
from the operation uneventfully. The HCG titer 
on the first postoperative day was 160,000 m.u.u. 
Within a week the titer fell to approximately 
3,000 m.u.u. (serum positive in dilution 1:10) 
and remained so for 3 weeks. This is a signifi- 
cant drop but the residual titer still indicated 
some persistent disease. On Aug. 11, 1959, she 
was started on triethylenethiophosphoramide and 
received an initial course of 1.6 mg. per kilogram 
(64 mg.) intravenously in 2 days, followed 2 
weeks later by maintenance treatment consisting 
of 0.4 mg. per kilogram (15 mg.) intravenously 
weekly for 4 weeks. One week after completion 
of this course, the HCG titer was still approxi- 
mately 3,000 m.u.u., and blood serum was posi- 
tive in dilution 1:10. The patient remained 
asymptomatic and no change in physical and 
laboratory findings occurred. On Oct. 15, 1959, 
she underwent another laparotomy for removal 
of the remaining right ovary in the hope that it 
might harbor the residual tumor. On gross and 
microscopic examination, the right ovary was 
found to contain a large hemorrhagic corpus 
luteum. No tumor was found in the ovary, how- 
ever; nor was any tumor found elsewhere. The 
patient recovered from the operation unevent- 
fully. The urinary HCG titer rose to 6,000 
m.u.u. On Oct. 30, 1959, she was started on a 
course of dichloramethopterin, 7.5 mg. per kilo- 
gram intramuscularly divided in 4 equal con- 
secutive daily doses. Except for leukopenia of 
4,000 per cubic millimeter on the third day of 
treatment, from which she recovered 4 days 


100 
ro- 
yn 
yw, 
in 
ses 
ilu 
op 
rus 
101 
mg 
Wa 
isec 
nis 
ful 
ob 
01 
( 
Lic 
th 
a) 


696 Hreshchyshyn, Graham, and Holland 
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Author | Hertz et al.25 | Lis9| Douglas" | Doniach et al.14 Vanaas*® | Hreshchyshyn et al. Total 

No. of cases 27 4 3 1 1 7 43* 
Choriocarcinoma 19 3 3 1 0 6 32 
Complete response i 1 1 1(?) 2 8 
Partial responset 11f 2 1§ 0 1 15 
Failed 5|| 0 1 0 3 9 
Hydatidiform mole 4 1 0 ) 0 1 6 
Complete response 2 0 1 4 
Partial response 2 0 0 2 
Failed 0 0 0 0 
Other 4# 0 0 0 5 
Complete response 1 1 
Partial response 3tt 1ft 4 
Failed 0 0 
Total 27 4 3 1 1 7 43 
Complete response 6 2 1 1 0 3 13 
Partial response’ 16 2 1 0 1 1 21 
Failed 5 0 1 0 0 3 9 


*In all but one case, there was gross evidence of disease outside the uterus. In this case, HCG titer remained ab- 


normally high following hysterectomy. 


tIncludes the following categories: (1) absence of detectable tumor with decreased, but still abnormally high HCG titer 
(2 cases); (2) decrease in size of detectable tumor and decreased, | :t still abnormally high HCG titer (4 cases); (3) re- 
mission phase of patients who had relapses following initial regression of tumor (8 cases); (4) no regression of tumor but de- 


crease in HCG titer (1 case). 


tOne patient in whom detectable tumor disappeared and who showed only borderline elevation of HCG titer, died subse- 


quently from brain hemorrhage due to residual tumor. 


§One patient in whom detectable tumor disappeared, and HCG 


hemorrhage due to residual tumor. 


titers became normal, died subsequently from brain 


||Amethopterin toxicity might have been a contributory factor in death of one patient. 


One patient died from amethopterin toxicity; no tumor found at autopsy. 


# Includes 2 cases of probable choriocarcinoma, 1 patient with trophoblastic nodule of the cervix, and one -with “‘incon- 


clusive.’’ 


**Reported as ‘‘malignant chorionepithelioma.”’ 


ttDisappearance of detectable tumor and persistence of borderline titer. 


ttOne patient who responded by partial regression of detectable tumor and decrease in HCG titer; died subsequently from 


brain hemorrhage due to tumor. 


later, no other toxicity occurred. The urinary 
HCG titer decreased gradually to 828 m.u.u. 
On Dec. 1, 1959, she was started on a second 
course of dichloramethopterin, 15 mg. per kilo- 
gram intramuscularly divided in 4 daily doses 
over a period of 5 days. The second dose was 
postponed for one day because the patient com- 
plained of a sore throat. This disappeared the 
following day, however, and the administration 
of the drug was resumed with delivery of the 
full dose. Again, no toxicity occurred except for 
transient leukopenia of 4,400 cells per cubic 
millimeter. The urinary gonadotropin titer de- 
creased further to less than 165 m.u.u. This is 
within normal range for an oophorectomized 
woman and she will be observed to determine 
the duration of the remission. 


Case 8.* This 26-year-old married white 
woman, para 0-0-1-0, whose last menstrual pe- 
riod was Oct. 27, 1957, was seen by us in con- 
sultation in May, 1958. 

She became pregnant in the fall of 1957. This 
pregnancy was complicated by vaginal bleeding 
beginning in January, 1958, and by severe tox- 
emia of pregnancy. On April 14, 1958, she spon- 
taneously passed a mole. A curettage was per- 
formed 2 days later with recovery of some molar 
villi. An x-ray study of the chest taken one week 
later revealed several metastatic lesions up to 
cm. in diameter. Retrospectively, on x-ray films 
taken one week prior to the passage of the mol 


*We are grateful to Drs. Clyde Randall and Warren R 
Montgomery, Jr., for allowing us to treat this patient. 
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lesions were already present. On films in May, 
the pulmonary lesions had become larger in size 
and new lesions had appeared. Urinary HCG 
on May 5, 1958, was 19,000 m.u.u., and on May 
15, 1958, it had risen to 45,000 m.u.u. 

Starting May 15, 1958, she was given one 
course of amethopterin, 1.0 mg. per kilogram 
(60 mg.) per os divided into four consecutive 
daily doses. Two months later, the pulmonary 
lesions had markedly decreased and the HCG 
titer had fallen to less than 100 m.u.u. Chest 
x-ray films taken 7 months after treatment were 
normal. The patient resumed menstruating in 
July, 1958. At the present time, 19 months after 
administration of the drug, she is asymptomatic 
and free of detectable disease. 


Review of literature 


Forty-three women with trophoblastic 
tumors treated with amethopterin have been 
found in a search of the literature up to 
November, 1959 (Table II). In all but one 
of them, there was gross evidence of spread 
of the neoplasm beyond the uterus. Thirty- 
two were diagnosed as having chorio- 
carcinoma and 6 as having hydatidiform 
mole; 5 were not included in either of these 
two diagnostic categories. Complete re- 
sponse, defined as absence of trophoblastic 
neoplasm and normal gonadotropin titer, 
was observed in 30 per cent (13/43) of all 
patients, in 25 per cent (8/32) of patients 
with choriocarcinoma, and in 67 per cent 
(4/6) of patients with hydatidiform mole. 

To compare the results of amethopterin 
administration with results achieved by 


Treatment of malignant trophoblastic growth 697 


treating patients with other modalities, we 
have reviewed the pertinent literature on 
the therapy of metastatic trophoblastic 
neoplasms for the past 10 years. Cases re- 
ported as chorionepithelioma (with the 
exception of Smalbraak’s cases*® which are 
well described and conform to our concept 
of choriocarcinoma) have been excluded 
from our analysis because chorionepithelioma 
is used by some authors to include both 
choriocarcinoma and invasive mole’ ** and 
identification from their data has usually 
not been possible. Dilworth and associates’ 
and more recently 2 workers from Japan 
have presented series containing both in- 
vasive mole and choriocarcinoma, however, 
which demonstrate striking prognostic dif- 
ferences (Table III). 

We have concentrated our review on 
cases of trophoblastic neoplasms with pulmo- 
nary metastases because of their frequency 
and ease of detection and because x-ray 
examinations may provide a more objective 
criterion of tumor response than changes in 
palpability of pelvic or abdominal viscera. 

The over-all incidence of pulmonary 
metastases with hydatidiform mole is 3.9 per 
cent of 382 patients with a range from 
0 to 14 per cent in different series (Table 
IV). The incidence relates to the type of 
hydatidiform mole, noninvasive or invasive 
(chorioadenoma destruens), and is higher 
with the latter since it accounts for at least 
11 of the 16 patients with pulmonary 
metastases. The incidence of pulmonary 


Table III. Clinical course in patients with invasive mole or choriocarcinoma 


in the same clinic 


| Hydatidiform mole, invasive* 


Choriocarcinoma 


| No. of cases | With metastases | Died | No. of cases | With metastases | Died 


Dilworth et al.1*+ 3 0 
Mitani**t 25 8 
Soma*®§ 23 5 


0 11 11 
16 12 


Total 51 13 


0 
1 22 17 
1 49 40 


*Chorioadenoma destruens. 


¢Treatment: (1) hydatidiform mole, invasive: operation and in one case operation and radiation to the pelvis, abdomen 
and chest; (2) choriocarcinoma: operation alone or with x-ray to pelvis and/or chest. 


tGeneral rules for treatment: (1) hydatidiform mole, invasive: mechlorethamine oxide hydrochloride and 8-azaguanine; (2) 
choriocarcinoma—operable cases: hysterectomy (resection of vaginal metastases if present) and radium, inoperable cases: 


chemotherapy and radium. 
§Type of therapy not specified. 
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Table IV. Frequency of pulmonary 
metastases with hydatidiform mole 


No. of | No. of cases of pul- 
Author cases | monary metastases 
Hertig and Sheldon?* 200* 5+ 
Hunt et al.*! 41 2t 
Smalbraak*®® 74 0 
Greene” 42t§ 6) 
Mitani*® 25t 


*Collected cases. 


*+Diagnosis peremptorily changed to choriocarcinoma at 
the time when metastases were found. 

tCases of invasive mole. 

§Cases from the Albert F. Mathieu Chorionepithelioma 
Registry. 


\|One case with questionable pulmonary metastases has 
been excluded. 


Table V. Frequency of pulmonary 
metastases from choriocarcinoma 


No. of| No. of cases of pul- 

Author cases | monary metastases 
Novak and Seah*® 74* 41 
Smalbraak*® 8 
Hunter and Dockerty?! 12 10 
Mitani*® 16 14 
Hou22 28+ 27 
Hertz et al.25 19 13 
Hreshchyshyn et al. 7 6 
Total 173 119 


*Cases from Albert Mathieu Chorionepithelioma Reg- 
istry. 


tAutopsy material. 


metastases in choriocarcinoma is approxi- 
mately 70 per cent and in cases which come 
to autopsy is close to 100 per cent (Table V). 

Spontaneous regression of pulmonary me- 
tastases did not occur in any of the 13 
patients with choriocarcinoma tabulated by 
us (Table VI). It did occur in 2 of 5 
patients with hydatidiform mole (chorio- 
adenoma destruens) in series 
(Table VII). 

Of the various treatments applied in cases 
with pulmonary metastases, x-ray, mechlore- 
thamine oxide hydrochloride, and amethop- 
terin have been given to enough patients 
to have some basis for comparison. Table 
VII suggests that the three types of treat- 
ment may be equally good in patients with 
hydatidiform mole (100 per cent responded). 
In patients with choriocarcinoma, however, 
the results with amethopterin are better than 
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with x-ray and mechlorethamine oxide 
hydrochloride (Table VI). Twenty-seven 
per cent of patients (6 of 23) with chorio- 
carcinoma and pulmonary metastases treated 
with amethopterin responded by complete 
disappearance of the pulmonary lesions. 
Only one out of 15 responded to x-ray and 
one out of 6 responded to treatment with 
mechlorethamine oxide hydrochloride. 


Comment 


Pathogenesis. Choriocarcinoma is ordi- 
narily considered a rare disease usually 
preceded by hydatidiform mole. In other 
cases, possibly less frequently, it arises after 
abortion or term pregnancy. Examples of 
differing pathogenesis are seen in our pa- 
tients. In one of our cases (Case 1) the 
disease was unrelated to pregnancy and was 
apparently of extragenital origin, which is 
rare."* In another patient, it most likely 
started during pregnancy (Case 4) which 
terminated in the delivery of a live fetus. In 
a third case (Case 7) tubal choriocarcinoma 
was found when the patient was operated 
upon for a ruptured ectopic gestation. 
Chorionepithelioma starting during a preg- 
nancy that goes to term is stated to 
constitute 0.5 per cent** and chorionepi- 
thelioma arising from tubal gestation 3.3 pe1 
cent*® of all chorionepitheliomas. An inter- 
esting aspect of Case 4 is the presence of a 
hydatidiform mole and subsequently an 
abortion, both of which preceded the final 
pregnancy. One is reminded of the hypoth- 
esis that a new gestation may reactivate 
the dormant trophoblastic elements arising 
from previous gestations.** °° 

Though occasionally hydatidiform mole 
may have a generalized course and lead to 
death,’® choriocarcinoma is the neoplasm of 
this group which is chiefly responsible for 
deaths (Tables III, VI, VII). Correct 
diagnosis among the several trophoblastic 
neoplasms is of major importance for cor- 
rect prognostication. 

Histologic diagnosis. Hydropic degenera- 
tion of the villi is the pathognomonic histo- 
logic characteristic of hydatidiform mole. 
Hyperplasia and anaplasia of the trophoblast 
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may occur in hydatidiform mole and are 
associated in the studies of Hertig** ** with 
a greater possibility of subsequent develop- 
ment of Hydatidiform 
mole is confined to the uterine cavity. 
Invasive mole, which by definition extends 
through the endometrium into the uterine 
muscle or beyond, is also known as chorio- 


choriocarcinoma. 


adenoma destruens. Choriocarcinoma is a 
trophoblastic tumor characterized by the 
absence of villi. It is highly invasive and 
destructive. Chorionepithelioma is variously 
used to connote either choriocarcinoma or 
invasive mole and is therefore confusing. 
These neoplasms must be distinguished from 
syncytial endometritis which is usually con- 
sidered to be benign. 

Obtaining material for histologic examina- 
tion may be a challenging problem. Uterine 
curettage will be of help in many patients, 
but it is only infrequently diagnostic (13 of 
74 patients in the series of Novak and 
Seah*’). Curettage may fail to reveal my- 
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ometrial involvement in the presence of 
trophoblastic growth in the endometrium 
and it will fail to reveal the disease if it is 
located solely in the myometrium or outside 
the uterus (Cases 4, 5, 6, 7). In one of our 
patients (Case 4), the curettings showed 
normal villous structures while the rest of 
the patient’s body was riddled with chorio- 
carcinoma. Removal of the uterus is fre- 
quently required for diagnostic purposes (to 
diagnose either choriocarcinoma or invasive 
mole). This may constitute a definitive treat- 
ment prior to making the diagnosis. Even 
then, the disease can be absent from the 
uterus (Case 5) yet be present elsewhere in 
the body. 

Cytologic diagnosis. Only in the presence 
of the tumor in the uterine cavity or in 
the lower genital tract can one expect to 
find tumor cells in vaginal smears. No cy- 
tologic criteria for differentiation between 
hydatidiform mole and _ choriocarcinoma 
have been established.*® In one of our pa- 


Table VI. Frequency of complete regression of pulmonary metastases from 
choriocarcinoma, spontaneously and following treatment 


Sponta- 


Regression with 


Total Reported to 


Survival 


No. of | neous re- 
Author cases | gression 


Mechloreth-| Amethop- | regres- | more than 
amine terin ston 


have died 


1 year | from disease 


Novak and Seah*5 41* 0/? 
Arneson? 5 
Smalbraak®® 8 0/7t 
Hunter and Dockerty?2 10 0/5§ 
Dilworth?2 ? 
Ishizuka? 6# — 
Hertz et al.25 134+ — 
Li39 288 
Douglas!® 2 
Hreshchyshyn et al. 799 0/1## 


2/41 1} 39 
0/5 0 5 
0/8 0 8 
1/10 1 9 
0/? 1 All patients 
— 1/6 1 5 
3tt/13 3/13 ? 
0/2 0/2 0 
1/2|||| 1/2 1 


8 
1 
2 
a 


Total 0/13 1/15 


1/6 6/23 


10/94 


*One of these ¢ases is included in Greene’s series as chorioadenoma destruens.”” 


tOne of them received nitrogen mustard in addition to 


tOne patient was treated with diethylstilbestrol. 


radiation.* 


§One patient was treated with testosterone and radioactive phosphorus. 

||In one case, pulmonary metastases progressed while being irradiated, then disappeared, however, for a transient period of 
time, spontaneously, following hysterectomy and progressed again in spite of radiation to the lungs for the second time. 

In one case, transient spontaneous regression of pwlmonary metastases occurred 2 months following hysterectomy. 
Pulmonary metastases reappeared 10 months later and patient died without any further treatment 16 months from diagnosis. 

#Cases 6, 10, 16, 17, 18, 19. Excluded are Cases 14, 15, called indistinct (both patients died). 


**Case 6. 


1,5, 14, 15, %6, 92, 16, 19,30, 2; 2. 


ftCases 1, 3, 17. The last patient died from cerebral 
§§Cases 4, 5. 

||||Patient died subsequently from brain metastases. 
1, 2, 3, 4 5, 6, 

##Case 1. 


2, 3. 


hemorrhage due tv residual tumor. 
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Table VII. Frequency of complete regression of pulmonary metastases* in patients 
with diagnosis of hydatidiform mole or invasive mole spontaneously and following 


treatment 
Regression following 
Sponta- Mechloreth- Total | for more | Reported to 
No. of | neous re- amine oxide |Amethop- | regres-| than one | have died 
Author cases | gression | X-ray| hydrochloride terin sions year from disease 
Hunt et al.31+ 2 — 2/2 — — 2/2 ? 0 
Greene?°+ 6 2/5 1/1 — 3 3/6 ? 3 
Ishizuka®3+ 6t — 6/6 — 6/6 + 0 
Hertz et al.25+ 2§ — a -= 2/2 2/2 ? 0 
Hreshchyshyn et al.|| 1f — ~- -- 1/1 1/1 1 
Total 17 2/5 3/3 6/6 3/3 14/17 3 
*Pulmonary lesions not biopsied. §Cases 2, 10. 


+Classified by author as chorioadenoma destruens. 
tCases 3, 5, 8, 11, 12, 15. 


tients (Case 3) vaginal smears showed 
undifferentiated cells which cytologically 
could not be distinguished from other un- 
differentiated tumor.'® 

Metastases. Dissemination of trophoblast 
is not pathognomonic for any particular type 
of trophoblastic growth. Dissemination oc- 
curs from choriocarcinoma and from hyda- 
tidiform mole as well as from the trophoblast 
gestation.*? The incidence of 
clinically detectable metastases and their 
biologic behavior varies in different types of 
trophoblastic growth* 4% 4% 5%: (‘Tables 
III, IV, and V). It is also significant that 
metastases not always histologically 
identical with the primary tumor. Whereas 
the primary tumor may be a hydatidiform 
mole, the metastases can have the histologic 
appearance and behavior of choriocarcinoma. 
Occasionally, the opposite may occur.*’ It 
is hazardous to assume that the presence 
of villi in currettings or a uterine specimen 
implies that the pulmonary metastases are 
relatively nonmalignant. 

Endocrine function. The functional ca- 
pacity of trophoblastic neoplasm to produce 
human chorionic gonadotropin (HCG) is of 
the greatest usefulness in differential diag- 
nosis from other kinds of tumors. Although 
a few cases of choriocarcinoma with negative 
Aschheim-Zondek test results have been re- 
ported,’ it is conceivable that with the more 
accurate assay techniques presently available, 
this source of error could be diminished. 
The value of histologic diagnosis, if this 


in normal 


are 


||No uterine invasion of mole demonstrated. 


{Case 8. 


can be made, is unquestioned. It seems to 
us, however, that as a guide for the clinician 
accurate determination of HCG titers 
indispensable for the management of an 
individual patient. It helps both in the 
diagnosis® *° and in the appraisal of the 
therapy which is employed (Case 7, Fig. 3). 
Persistent HCG over 200 
implies, and a rising high titer indicates, the 
presence of functional trophoblastic growth. 
In known cases of neoplasm under treat- 
ment, high or rising titer indicates. a failure 
of the treatment to diminish the functional 
activity of the tumor. HCG titer does not 
differentiate between the various types of 
trophoblastic neoplasms, but it does reflect 
the dynamics of tumor function, and in most 
patients this seems to correlate with changes 
in tumor growth. 

Treatment. The management of chorio- 
carcinoma or of any trophoblastic growth 
which appears clinically malignant depends 
on the anatomical extent of the disease. 

I. Primary localized tumor. Where the 
disease is confined to the uterus, 
terectomy may suffice. Although we have no 
evidence that adequate pelvic irradiation is 
inferior to hysterectomy, operation has the 
definite advantage of permitting better 
diagnosis and evaluation of the state of the 
patient’s disease. 
treatment 


iS 


titer m.u.u. 


hys- 


Posthysterectomy x-ray 
to the pelvis or radical hys- 
terectomy with pelvic lymphadenectomy 
appear to be unsatisfactory procedures be- 


cause of the predominantly hematogeneous 


Volume 81 
Number 4 


spread of the disease. On the other hand, 
in cases where complete resection of the 
pelvic tumor is not possible, radiation to the 
pelvis may eradicate the disease.* The value 
of removing the ovaries remains controver- 
sial. Postoperative follow-up with HCG titer 
determinations is imperative and may permit 
early diagnosis of persistence or reactivation 
of disease. 

II. Metastatic tumor. In reviewing the re- 
sults in patients with metastatic trophoblastic 
growth we have concentrated primarily on 
cases of pulmonary metastases because, in 
addition to their frequent occurrence, they 
are readily detectable (Tables IV and V). 
The results with various types of treatment 
are presented in Tables VI and VII. 

1. SPONTANEOUS REGRESSION. Spontane- 
ous regression of pulmonary metastases in 
patients with invasive hydatidiform mole oc- 
curred in 2 of 5 cases in Greene’s series from 
the Albert F. Mathieu Chorionepithelioma 
Registry (Table VII). Park*® collected 4 
instances of spontaneous regression of 
pulmonary metastases from chorionepi- 
thelioma in a literature survey, but there is 
no specific mention that these patients 
received no therapy. Browne’ collected an- 
other 4 cases of chorionepithelioma with 
spontaneous regression. It seems likely that 
many regressions of chorionepithelioma may 
in fact have been regressions of metastases 
from invasive mole rather than chorio- 
carcinoma because of the ambiguity of the 
term “chorionepithelioma.” A case of chorio- 
carcinoma in which pulmonary metastases 
regressed spontaneously has been reported 
recently by Garber.** In none of the 13 
patients with choriocarcinoma listed in 
Table VI did spontaneous regression occur, 
and one may conclude that this is probably 
a rarity. Spontaneous regression of distant 
metastases has sometimes been attributed to 
hysterectomy’ ** ** or pelvic irradiation*’ 
of the primary tumor. It is conceivable that 
factors responsible for the occasional spon- 
taneous regression of primary tumor in the 
uterus may also be responsible for regression 
of metastatic choriocarcinoma and _ that 
regression of metastases need not be specif- 
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ically related to therapy directed to the 
pelvis. It should also be considered that 
successful therapy directed toward dissemi- 
nated disease may save the uterus (Cases 3 
and 8) and preserve the childbearing ca- 
pacity of the patient.*’ 

Attempts to change the host-tumor re- 
lationship with transfusions of blood from 
pregnant women”! and injection of husband’s 
leukocytes and other tissue homografts as 
yet have produced no convincing evidence 
of benefit. 

2. TREATMENT OF LOCALIZED METASTASES. 

A. Surgery. When the metastases are 
limited to one area, particularly the vagina, 
operation may be of value. Resection of 
isolated pulmonary metastases proved suc- 
cessful in 2 reported cases*® *? and lami- 
nectomy in another.** Only a small group 
of patients, however, may be considered for 
such therapy. 

B. Radiation. Response of pulmonary 
metastases to x-ray treatment is more fre- 
quent in patients with uterine hydatidiform 
mole than in patients with choriocarcinoma 
(Tables VI and VII). Out of 15 reported 
cases of choriocarcinoma in which pulmo- 
nary metastases were treated with x-ray 
(Table VI), only one responded with com- 
plete regression of metastases. 

Browne,° however, collected 5 individual 
case reports in a survey of the literature, 
in which pulmonary metastases from chori- 
onepithelioma regressed after radiotherapy. 
Whether or not these were cases of chorio- 
carcinoma is not certain. 

3. DISSEMINATED TROPHOBLASTIC TUMORS. 
Regional treatments are usually ineffective 
because of general dissemination of chorio- 
carcinoma. Several types of systemic chemo- 
therapeutic agents have been employed in 
the therapy of trophoblastic neoplasms. With 
the exception of a few cases treated with 
regional intra-arterial nitrogen mustard** 
and urethane’® chemotherapy trials in 
trophoblastic tumors have been performed 
systemically. Two compounds—mechloro- 
ethamine oxide hydrochloride and ame- 
thopterin—have been studied in a sufficient 
number of patients to have some grounds 
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for therapeutic evaluation (Tables VI and 
VII). Other drugs (estrogens, testosterone, 
parahydroxypropiophenone, 8-azaguanine, 
nitrogen mustard, 6-diazo-5-oxo-L-norleu- 
cine, actinomycin D, chlorambucil, diepoxy- 
piperazine, triethylenethiophosphoramide, 
sarcomycin, aminopteroylglutamate, and di- 
chloramethopterin) have all been reported 
in relatively fewer cases. 

A. Estrogen and testosterone. The ration- 
ale advocated for administration of these 
hormones was a possible effect on pituitary 
secretion. It is also possible that they may 
have a direct effect on the trophoblastic 
tissue.°® Although some authors have claimed 
good results with either estrogen*” or 
testosterone’® therapy, no effect was ob- 
served by others.** ** In general, it seems to 
us that the results have not been impressive. 
The patient of Stearns®*’ with “chorionepi- 
thelioma or choriocarcinoma” sustained re- 
gression of pulmonary metastases for a period 
of 4 years after treatment with stilbestrol 
intramuscularly. The patient of Duffy’® with 
chorionepithelioma treated with 100 mg. 
of testosterone propionate daily intramuscu- 
larly for 6 months sustained partial regres- 
sion of pulmonary metastases over a period 
of 19 months. She was reported living and 
well 5 years after the start of treatment. 
It is impossible to tell whether these patients 
had true choriocarcinoma. 

Parahydroxypropiophenone (H-365). 
This is an estrogenic compound used pre- 
dominantly by European workers which 
structurally represents half of the stilbestrol 
molecule. We found reports on 7 patients 
with chorionepithelioma (this may include 
choriocarcinoma or invasive mole) who 
responded to this treatment with regression 
of the tumor.’ 45 5% 52 Three of the 7 
patients had pulmonary metastases,’ *° of 
whom one responded by complete disappear- 
ance, one by complete but transient dis- 
appearance, and one by partial regression 
in size of pulmonary metastases. One of the 
7 patients in whom the tumor was confined 
to the uterus subsequently became pregnant 
and gave birth.*°° Others have found this 
drug ineffective in 2 patients'’ and no 
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substantiation of the optimistic reports has 
been found in the United States literature. 

C. 8-Azaguanine. Complete regression of 
pulmonary metastases in one patient with 
choriocarcinoma treated with this drug has 
been reported.*® Another patient with chorio- 
carcinoma who received 8-Azaguanine in 
addition to mechlorethamine oxide hydro- 
chloride did not respond.** 

D. Nitrogen mustard (HN.). Regression 
of pulmonary metastases has been reported 
in one patient with chorionepithelioma 
(probably a choriocarcinoma) treated with 
HN.,' and a combination of HN, treatment 
with radiation produced one complete and 
one transient response in 2 cases of chorio- 
carcinoma.* Hertz and associates*® have 
treated 4 patients with choriocarcinoma 
without success who had had relapses while 
on amethopterin. 

E. Mechlorethamine oxide hydrochloride. 
Ishizuka** reported 19 cases of chorionepi- 
thelioma with extrauterine spread treated 
with mechlorethamine oxide hydrochloride 
(another alkylating agent). Thirteen patients 
responded, 8 of whom were well for more 
than 2 years. Two of them died after their 
HCG excretion became abnormal again. Ten 
of the patients who responded were diag- 
nosed as having “chorioadenoma destruens” 
and 3 as choriocarcinoma. In the 19 patients 
there were 6 cases of invasive hydatidiform 
mole (chorioadenoma destruens) with 
pulmonary metastases, all of which re- 
sponded (Table VII) and 6 cases of chorio- 
carcinoma with pulmonary metastases of 
which 2 responded. One patient subsequently 
died after the HCG titer rose again (Table 
VI). One patient with choriocarcinoma 
“cured” with mechlorethamine oxide hydro- 
chloride was reported by Mitani.** Twelve 
cases of choriocarcinoma, of which 8 
responded to treatment with mechloretha- 
mine oxide hydrochloride were reported by 
Koyama.** The author did not elaborate 
on the diagnosis, and it is uncertain whether 
or not all of these patients had chorio- 
carcinoma or other types of trophoblastic 
growths. 

F. Amethopterin. In 1956, Li, Hertz, and 
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COOH 


Fig. 4. Amethopterin—4-amino-N!°-methylpteroyl- 
glutamic acid. 


Spencer** reported good responses in 2 cases 
of choriocarcinoma and in one case of 
chorioadenoma destruens treated with ame- 
thopterin which is an antimetabolite of folic 
acid (Fig. 4). Their dose regimen was un- 
conventionally high; i.e., repeat courses of 
25 mg. daily for 5 days until the HCG titer 
became normal. The first patient received 
an additional initial dose of 110 mg. intra- 
venously. They administered the drug per os, 
intravenously, and intramuscularly. Since the 
original communication, 43 reported patients 
with trophoblastic tumors, including our 
patients, have been treated with ame- 
thopterin (Table II). Of the 43 patients, 32 
had choriocarcinoma, 6 hydatidiform mole 
(including chorioadenoma destruens), and 
3 trophoblastic tumors not included in either 
of the two categories. Thirteen patients, 8 
of them with choriocarcinoma, failed to 
respond. Twenty-one patients showed a 
partial response (as defined in Table II, 
footnotes ¢ and #). One patient died of 
drug toxicity, and in another patient toxicity 
might have been a factor contributing to 
death. No meaningful evaluation of survival 
time can be made at present because of the 
brevity of follow-up. It is significant, how- 
ever, that 3 of the 6 patients with chorio- 
carcinoma survived for 14, 24, and 37 
months, and one can deduce that similar 
long survivals are present in Hertz’s patients. 
The data in Table VI demonstrate that 
survival for more than one year is uncom- 
mon without amethopterin treatment. 

G. Dichloramethopterin. Dichloramethop- 
terin is another folic acid antagonist. We 
have given it by the intramuscular route to 
one patient (Case 7) who responded by fall 
in HCG titer, who previously had failed to 
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respond to oral administration of ame- 
thopterin. At this time, we can only conjec- 
ture whether the failure of amethopterin and 
response to dichloramethopterin in_ this 
patient was related to the route of adminis- 
tration or to a higher therapeutic activity 
of dichloramethopterin. In either case, it is 
significant to note response of a patient 
with choriocarcinoma with a drug which, to 
our knowledge, has not been employed in 
the treatment of this disease. 

H. DON  (6-diazo-5-oxo-L-norleucine). 
Four patients in Hertz’s study*® who failed 
to respond satisfactorily to amethopterin 
were treated subsequently with the antibi- 
otic, DON without inducing remission. One 
patient with choriocarcinoma previously 
untreated with amethopterin failed to have 
a remission with DON.*® Resolution of 
vaginal tumor was observed in one patient 
with chorioadenoma destruens (and de- 
crease of HCG titer in another patient with 
chorioadenoma_ destruens) treated with 
DON without previous administration of 
amethopterin.*® 

I. Actinomycin D and chlorambucil. In 
patients resistant to amethopterin, Li and 
associates used actinomycin D, either alone 
or in combination with chlorambucil, 
diepoxypiperazine, or nitrogen mustard. In 
one patient with uterine choriocarcinoma, 
they have achieved a complete response with 
a combination of actinomycin D and chlo- 
rambucil.*® * 

J. Other drugs. We have administered 
triethylenethiophosphoramide to 2 amethop- 
terin-resistant patients (Cases 6 and 7) 
without evidence of response. One patient 
with choriocarcinoma previously untreated 
with amethopterin failed to respond to 
triethylenethiophosphoramide.** Sarcomycin 
was used in addition to mechlorethamine 
oxide hydrochloride in one patient with 
choriocarcinoma** with no benefit. Amino- 
pteroylglutamate was used successfully in one 
case of suspected chorioadenoma destruens.*® 


Conclusions 


A patient with persistently elevated and, 
more particularly, a rising gonadotropin 
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titer, if not pregnant, must be suspected of 
having a trophoblastic neoplasm. An attempt 
should be made to determine the location 
and extent of the disease by means of physi- 
cal and roentgenographic examinations and 
curettage. Other examinations, such as labo- 
ratory tests to determine renal and hepatic 
function, hepatic and brain scans, EEG, 
ECG, and smears for cytologic examinations 
may be appropriate and have helped us in 
some patients to define areas of disease. 

The histologic distinction between chorio- 
carcinoma and an invasive mole (chorio- 
adenoma destruens) is of prognostic value. 
The choice of therapy, however, depends 
more on the anatomic extent of the disease. 
In the absence of demonstrable distant 
metastases, hysterectomy is classically the 
procedure of choice if the presumption that 
the disease is located in the uterus is tenable 
even when curettage is not conclusive. Al- 
though chemotherapy as a primary treat- 
ment for all cases of invasive mole cannot 
be advocated at this time, it is an area of 
research in gynecologic neoplasia where 
much investigation will doubtless occur. In 
addition to periodic physical and roentgeno- 
graphic examinations, patients should be 
followed after treatment with determinations 
of chorionic gonadotropin titers to deter- 
mine possible persistence or reactivation of 
disease. 

Hysterectomy is of no proved value in 
patients with metastatic trophoblastic neo- 
plasms. For purposes of histologic diagnosis, 
the most accessible tumor should be biopsied. 
Pulmonary metastases may be present when 
the uterine condition is hydatidiform mole, 
chorioadenoma destruens, or choriocarci- 
noma. The metastases may be chorio- 
carcinomatous even though the primary 
growth is not. 

At present, amethopterin appears to be 
the most effective agent in the treatment 
of patients with metastatic trophoblastic 
neoplasms. Thirty per cent of patients treated 
have had complete disappearance of tumor 
and return of gonadotropin excretion to 
normal levels. Nevertheless, approximately 
70 per cent of patients treated with this drug 
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have responded only partially or not at all. 
Where amethopterin fails, other possible ap- 
proaches should be employed: radiation and 
operation in patients with regionalized 
metastases and a search for other more 
effective chemotherapeutic agents in patients 
with disseminated disease. In at least 2 in- 
stances*® ** and in Case 7 of this paper, the 
search has been rewarded in subsequent 
response to another drug. 


Summary 


1. Six patients with metastatic chorio- 
carcinoma have been treated with ame- 
thopterin at the Roswell Park Memorial 
Institute. Of these, 2 are alive and free of 
detectable disease 37 and 24 months later. 
One patient with hydatidiform mole and 
pulmonary metastases is alive and free of 
detectable disease 19 months later. 

2. The recent world literature on the 
therapy of chorionic neoplasms has been 
reviewed. Amethopterin, mechlorethamine 
oxide hydrocloride and radiotherapy are 
all effective against lung metastases in in- 
vasive mole. Amethopterin is better than 
other reported treatments in metastatic 
choriocarcinoma. 


Addendum. Patients with choriocarcinoma 
(Cases 2, 3, and 7) have now survived 4, 3, and 
1.5 years (December, 1960) and at present have 
no evidence of disease. One patient (Case 8 
with hydatidiform mole and pulmonary metas- 
tases has survived 2.5 years and is free of de- 
tectable disease. We have since treated another 
patient (Case 9) with choriocarcinoma with 
dichloramethopterin with no effect and the pa- 
tient died. Another patient (Case 10) with per- 
sistent high chorionic gonadotropin titer, with- 
out detectable gross disease following hysterec- 
tomy for invasive hydatidiform mole, responded 
by return of the titer to normal, and now, 8 
months from the start of treatment, she is free 
of detectable disease. 

Two recent publications on the use of ame- 
thopterin in patients with trophoblastic growths 
do not change the essence of the views expressed 
in this review (Buckly, A. E.: Brit. M. J. 2: 
1210, 1959; Perlson, S. J., and Whitsiff, R. E.: 
Obst. & Gynec. 15: 175, 1960). 
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We are indebted to Drs. John I. Brewer, Emil 
Novak, and Edmund Novak, of the Albert F. 
Mathieu Chorionepithelioma Registry, for their 
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National Cancer Institute, for consultation, for 
performing several HCG titers, and for helpful 


advice concerning hormonal assays in our own 


consultation. We are indebted to Dr. Roy Hertz, laboratory. 
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Findings on retrograde femoral arteriography 


in choriocarcinoma 


NICHOLAS A. GARCIA, III, LIEUTENANT 
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St. Albans, New York 


UnrTit 1955, when Borell and associates" 
reported the in vitro vascular pattern of a 
choriocarcinoma, no previous arteriographic 
studies of this lesion had been reported. 
Stimulated by this report, we have under- 
taken to follow a case of choriocarcinoma by 
means of percutaneous retrograde femoral 
arteriography. 


Case report 


This 23-year-old para 1-0-1-1 had had a hy- 
datidiform mole which was passed spontaneously 
on Nov. 17, 1957. Following this the patient 
moved about the United States at frequent in- 
tervals and thus none of her doctors were af- 
forded an adequate opportunity for follow-up 
studies. She had irregular bleeding with almost 
daily bloody discharge until August, 1958, at 
which time two curettages were done. Micro- 
scopic examination revealed placental tissue. She 
continued to bleed irregularly following the 
curettages but with the added symptom of burn- 
ing left lower quadrant pain. She was hospital- 
ized at another institution June 15, 1959, with a 
hemoglobin level of 5.5 Gm. per cent and 
hematocrit determination of 20. An ‘attempt at 
curettage produced uncontrollable bleeding from 
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the cervix necessitating laparotomy. A tumor was 
found to have perforated the uterus and filled 
the left parametrium to the pelvic wall. Bilateral 
ovarian cysts were present. Total hysterectomy 
and bilateral salpingo-oophorectomy were car- 
ried out. Bleeding continued and both hypogas- 
tric arteries were ligated. The pelvis was packed 
with a head roll which was led out through the 
vagina and the abdominal wall. This pack was 
removed gradually postoperatively until it was 
completely removed on the fourteenth day after 
operation. On July 12, 1959, the patient was 
received in transfer at the United States Naval 
Hospital, St. Albans, New York. Review of slides 
from the the 
diagnosis of choriocarcinoma. 


operative specimen confirmed 

Past history and review of systems were non- 
contributory. 

Positive findings on physical examination wer¢ 
as follows: A fistulous tract was present in th: 
midline just above the symphysis and at the 
lowermost end of the healed incision. The tra 
was clean and granulating and measured about 
3 cm. across. This fistulous tract extended int: 
the vagina as proved by dye instillation. O: 
bimanual examination an 8 cm. mass was felt t 
be flush against the right lateral pelvic wall. Thi 
mass was quite soft and minimally tender. 

Laboratory studies showed: white blood cou 
6,800; differential polymorphonucle: 
leukocytes 86, lymphocytes 14; hemoglobin ley 
9.4 Gm. per cent, hematocrit determination 3: 
platelets 320,000; urinalysis negative; blood ur 
nitrogen 7.0 mg. per cent; fasting blood sug: 
84 mg. per cent; total protein 6.1 Gm. per cen 
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albumin-globulin ratio 3.2 to 2.8; bilirubin level 
0.21 mg. per cent; alkaline phosphatase 27.2 
King-Armstrong units; quantitative chorionic 
gonadotropin 250,000 I. U. per liter of serum. 

Chest x-ray examination on admission re- 
vealed numerous irregular, 1 to 4 mm. nodular 
densities and fine radiopaque streaks scattered 
throughout both lungs, most marked on the 
right. These lesions were felt to be compatible 
with metastatic hematogenous and lymphatic 
spread throughout the lungs. On July 14, 1959, 
a percutaneous retrograde femoral arteriogram 
was taken. The examination (Fig. 1, A, B, C) 
revealed several irregular accumulations of con- 
trast material communicating arteries and veins 
directly. The simultaneous visualization of ar- 
teries and veins on performance of an arterio- 
gram would, by definition, establish the irregular 
collections of contrast material as the sites of 
fistulas between the arterial and venous systems. 
These collections of dye were located in the 
region of the palpable pelvic mass. 

On July 15, 1959, the patient was started on 
oral amethopterin (Methotrexate), 25 mg. per 
day. This therapy was continued for 5 full days. 
The patient developed marked stomatitis and 
pharyngitis. A follow-up chorionic gonadotropin 
titer on July 31, 1959, had fallen to 131,500 I.U. 
per liter of serum. On Aug.+1, 1959, the patient 
was again started on amethopterin. However, it 
was discontinued after 3 days when the patient 
again developed a pharyngitis. The chorionic 
gonadotropin titer drawn the day therapy was 
begun was reported as zero. Pelvic examination 
Aug. 10, 1959, revealed marked decrease in the 
size of the pelvic mass. The mass measured ap- 
proximately 3 by 4 cm. at the time and was 
freely movable. The fistulous tract had com- 
pletely granulated in. The patient was then fol- 
lowed as an outpatient and was advised she 
would be given further amethopterin therapy as 
indicated by the chorionic gonadotropin titers 
and the clinical findings. On readmission 2 
months later the pelvic mass was no longer 
palpable. Chest x-ray findings were normal. The 
retrograde femoral arteriogram was also re- 
peated (Fig. 2, A, B, C) and revealed a general 
decrease in the size of the arteriovenous fistulas 
and in the caliber of the communicating arteries 
ind veins. 


Comment 


This case demonstrates the occurrence of 
arteriovenous fistulas in a patient with histo- 
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logically proved choriocarcinoma. The fistu- 
las were demonstrated radiologically within 
the location of a palpable pelvic mass. It was 
possible to demonstrate by arteriography the 
regression of the mass in response to ame- 
thopterin therapy. The changes in the arterio- 
graphic findings were reflected by changes in 
the pelvic examination as well as by the 
serum chorionic gonadotropin titers. 

Borell and associates’ reported a case of 
choriocarcinoma in which pelvic arteriog- 
raphy was not performed. Injection of the 
operative specimen, however, revealed the 
presence of numerous vascular spaces con- 
tinuous with the arteries within the tumor. 
Study of the operative specimens from a 
chorioadenoma destruens and a hydatidiform 
mole revealed similar findings. The in vivo 
study of the chorioadenoma  destruens 
showed a vascular area in the uterine wall. 
The pelvic arteriogram in the case of hy- 
datidiform mole demonstrated a large num- 
ber of vessels at the level of the fundus; in 
addition, the opaque medium was seen to 
pass rapidly into large veins suggesting the 
presence of arteriovenous malformations. 

In the cases studied at the U. S. Naval 
Hospital at St. Albans, we have not observed 
arteriovenous fistulas in any but the present 
case. The material studied includes, aside 
from approximately 150 cases of intrauterine 
gestation,” 2 cases of hydatidiform mole and 
a second case of choriocarcinoma. This sec- 
ond case is of interest since curettage yielded 
material diagnostic of choriocarcinoma, yet 
pelvic arteriography was entirely normal. 
From this it was suspected that the lesion 
would be superficial. The excised uterus re- 
vealed a 1 cm. polypoid lesion with only 
microscopic involvement of the uterine wall. 

Considering our experience with’ retro- 
grade femoral arteriography we feel it is rea- 
sonable to suggest that. this diagnostic tech- 
nique will prove useful in those trophoblastic 
tumors where the wall of the uterus is 
involved deep to the endometrium. In addi- 
tion, it can be used as an adjunct to follow 
the course of a lesion as was done in the case 
presented here. With the finding of an 
arteriovenous fistula one would have evidence 
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of the invasive nature of either chorioade- 
noma destruens or choriocarcinoma. Further 
investigation by means of the arteriographic 
approach is needed to confirm these findings. 


Summary 


1. A case of choriocarcinoma is presented 
in which arteriovenous fistulas occurred. 

2. The fistulas were demonstrated radio- 
logically by use of percutaneous retrograde 
femoral arteriography. 


April, 1961 
Am. J. Obst. & Gynec. 


3. The response of the patient to amethop- 
terin therapy as shown by radiologic regres- 
sion of the arteriovenous fistulas as well as 
by serum chorionic gonadotropin titers is 
demonstrated. 

4. The possible value of arteriography in 
this and allied conditions is discussed. 


We wish to thank Dr. Winton R. Boyd, with- 
out whose help it would not have been possible 
to study this case. 
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Hydatidiform mole 


Report of a patient with 5 consecutive hydatidiform moles 


RICHARD J. ENDRES, M.D. 


Santa Ana, California 


HyDATIDIFORM mole was described 
as early as the sixth century by Aetius of 
Amida, and its essential pathology, a tropho- 
blastic proliferation, was demonstrated in 
1895 by Marchand.” 

Diagnosis and management of a hydatidi- 
form mole before the expulsion of tissue is 
hampered by an unknown etiology and an 
inadequacy of pathognomonic signs, symp- 
toms,’ and laboratory data.* * 

The incidence of hydatidiform mole is 1 
in 2,000* to 1 in 3,000* pregnancies. 

The age includes the entire reproductive 
span, but about 8 per cent of moles occur 
after age 40.** 

Successive moles in an individual patient 
are rare. Three cases of 4 moles in the same 
patient were reported between 1865 and 
1939.17 A recent case of a patient having 
4 consecutive moles associated with toxo- 
plasmosis was reported by Bleier.’® Ac- 
cordingly, the report of a patient with 5 
consecutive moles is warranted. 


The patient is a 21-year-old white woman, 
gravida v, para 0, who has been followed and 
treated at this hospital for 5 consecutive moles, 
ipparently separate 
marized in Table I. 

No molar pregnancy has occurred in the 
patient’s mother, her 4 sisters, or the wives of 
ier 6 brothers. The patient’s past medical his- 
ory and interim physical examination is not 
cemarkable. 


and unrelated, as sum- 


There have been 11 admissions for the com- 
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plications of the patient’s pregnancies since the 
termination of the first mole in June, 1955. 
The symptoms and findings in each of the 5 
instances of hydatidiform mole are presented in 
Table I. Pre-eclampsia or eclampsia (i.e., hyper- 
tension, albuminuria, and 
present in any of the 5. 


edema) was not 


Edema is seldom seen in pre-eclampsia 
occurring during a molar pregnancy.’ The 
absence of pre-eclampsia during all 5 preg- 
nancies is perhaps surprising since in only 
16 per cent of normotensive patients treated 
for moles was the height of the fundus 
found to be at the umbilicus or above 
(present here in 3 of the 5 pregnancies), 
while in all of the hypertensive patients the 
fundus was at the umbilicus or above.’ 
Softness and fullness of the lower uterine 
segment and its diagnostic importance and 
usefulness which has_ been frequently 
stressed by Acosta-Sison' was not deter- 
mined in any of these molar pregnancies. 

The laboratory studies that can be made 
in an attempt to obtain positive evidence 
of hydatidiform mole are the serial chori- 
onic gonadotropin determinations and the 
level of fetal hemoglobin in the maternal 
blood. The laboratory, for the sake of com- 
parison, should report the chorionic gonado- 
tropin levels as international units per liter 
of urine or of serum. Because of the nearly 
constant mean renal clearance rate of 
chorionic gonadotropin during pregnancy,® 
a first morning voided specimen of 200 c.c. 
or more has been found to provide a value 
comparable to that obtained from the blood.°® 
The chorionic gonadotropin level of 1.6 
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Table I 
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Onset of 


Pregnancy Hyperemesis bleeding 


Tissue 
passed 


Uterine 
infection 


Urinary chorion : 
gonadotropin lev |! 
during pregnan. 


Height of 
fundus 


. January— Mild first 2 months 


June, 1955 


. January— 19 weeks’ 2 


May, 1956 


. October— Moderate in last 2 8 weeks 
December, weeks without acido- 


1957 sis 


Severe—admitted at 13 10 weeks 
weeks without acido- 
sis and at 14 weeks 
with acidosis, dehy- 
dration, and elevated 
BUN 


. December, 
1958— 
May, 1959 


Moderate in last 
week without acido- 
sis 


24 weeks 241 weeks 


1 weeks 


10 weeks 


22 weeks 


For 3 days 
before 
curettage 


None 


“Five months’ 
pregnancy” 


“To umbili- Frog test positive 
cus” 20 weeks 


“To umbili- 12,000 I.U. per li er 
cus” at weeks 


6 cm. above 
umbilicus 


(20 cm.) 


Over 200,000 I.U. per 
liter at 10 weeks and 
12 weeks; more than 
1.6 million I.U. per 


7 weeks 


liter at 18 week 


Uterus 7 by 
6 by 6 


cm. 


million I.U. per liter in our patient during 
the fourth molar pregnancy was higher than 
that found in any normal pregnancy, and 
two of the elevated determinations were ob- 
tained after the usual normal peak had been 
established at 10 weeks’ gestation. However, 
a single high determination of chorionic 
gonadotropin is not diagnostic of hydatidi- 
form mole,* and multiple elevated deter- 
minations have not been found to be diag- 
nostic.” * 7° The existence of a prolonged 
elevation may be predicated upon an error 
in the menstrual history, may be associated 
with multiple pregnancy, or may fall within 
the range of overlapping values for normal 
and molar pregnancies. One author recently 
has reported a complete correlation between 
chorionic gonadotropin determinations and 
molar pregnancies with no erroneously false- 
positive or false-negative diagnoses.® 

In a recent study,* the level of fetal 
hemoglobin in the maternal blood deter- 
mined during the first trimester in 4 patients 
with hydatidiform moles was found to be 
3.5 per cent (plus or minus 0.3 per cent), 
a value over twice that found in 40 normal 
controls. Two to 5 months after termina- 


tion of the moles or of the normal preg- 
nancies, the fetal hemoglobin levels were less 
than 1 per cent in both groups. 

In the patient presented here, fetal hemo- 
globin determinations performed at 18 and 
at 20 weeks during the patient’s fourth 
molar pregnancy were less than 1 per cent. 

X-ray examinations failed to reveal a 
fetal skeleton during this patient’s fourth 
molar pregnancy at 17 and at 20 weeks. The 
fetal electrocardiogram was negative at 20 
weeks. 

The expulsion of molar tissue, usually 
during the third month and rarely delayed 
beyond the sixth month,® is accompanied 
by uterine bleeding that may require trans 
fusions and evacuation of the uterus. Hem 
orrhage occurring before the onset of uterin¢ 
contractions may be associated with hypo 
fibrinogenemia.’® The fibrinogen level at th: 
time of expulsion of the patient’s fourt! 
mole was 680 mg. per cent but heav 
bleeding was encountered. 

The accuracy of diagnosis of hydatidifor 
mole before the expulsion of tissue has bee 
reported as 16 per cent’® and 28 per cent 
The diagnosis of mole was not considered i 


\ 
fi on. 
5. February— 6weeks None 6 
April, 
1960 
el 
II 
el 
ni 
th 
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Urinary chorionic 
gonadotropin levels 


Treatment Ovarian cysts after pregnancy Chest x-ray Interim 


Curettage; Pitocin None noted under an- 324 frog units at 1 Negative 2 
intramuscularly esthesia week; 0 units at 
2 weeks 


Menses regular at 28 
weeks after days 
curettage 


Curettage; Pitocin None noted under an- Less than 33 mouse Negative at 
intravenously esthesia units at 1,2, and curettage 
4 weeks 


Transient cyst in right 
ovary 4 months 
after pregnancy 


Curettage; Pitocin None noted under an- Frog negative at 2, Negative 2 Attempted suicide 


intravenously esthesia but present 
bilaterally 2 weeks 
later 


Curettage; Synto- None noted under an- Less than 1,000 
I.U. per liter at 3 
and 4 months 


cinon intra- esthesia 


venously 


Curettage; Synto- None noted under an- Less than 250 I.U. Negative 5 
per liter at 6 
venously weeks 


cinon intra- esthesia 


3, and 10 weeks 


weeks after 
curettage 


by ingestion of 
isopropyl alcohol 


Negative at cu- Menses at 21 to 28 
rettage and days 
at 4 months 


Menses regular at 28 
weeks after days 
curettage 


either of the patient’s first 2 pregnancies. 

During this patient’s fourth consecutive 
molar pregnancy the correct diagnosis was 
entertained from the onset of bleeding at 
10 weeks to the spontaneous expulsion of 
molar tissue at 22 weeks. No intervention 
occurred in the presence of every known 
evidence of a mole because the possibility 
of a normal intrauterine pregnancy could 
not be excluded. Following termination of 
the fifth mole this patient’s *reproductive 
potential has not been eradicated because 
no justifiably abnormal clinical, pathologi- 
cal, or laboratory evidence has been ob- 
tained. 

The treatment of hydatidiform mole after 
spontaneous expulsion of tissue includes 
blood replacement, stimulation of a con- 


tinuous uterine contraction, and emptying 
of the uterus. Recently, authors have em- 
ployed dilatation and careful, thorough 


curettage,” 


16 with one report stressing the 
advantage of large, blunt instruments, 
imultaneous palpation of the fundus ab- 
Jominally, and continuous intravenous 
»xytocics.’ Hysterotomy has not been found 
to be more effective in the control of blood 


loss, removal of tissue, or prognostication 
of invasive mole.’ 

The prognostication of the 1 to 2 per cent 
of moles that will develop into choriocarci- 
noma and of the 5 to 15 per cent that will 
become invasive, based upon study of the 
mole specimen and curettings, is still un- 
reliable in the individual case.*: 1% *# 16 
The diagnosis of choriocarcinoma from 
curettings was made in only 13 of the 45 
cases referred to the Mathieu Chorionep- 
ithelioma Registry, and a confirmation of 
the clinical impression in the remainder 
awaited study of the hysterectomy speci- 
men.'* Subsequent normal pregnancies oc- 
cur in 37 per cent of patients who have 
had a hydatidiform mole,’ and this 
statistic has been given to our patient for 
what solace it may afford. 

The ideal follow-up of a patient who 
has had a_ hydatidiform mole includes 
weekly pelvic examinations and chorionic 
gonadotropin determinations, 3 monthly 
chest x-ray examinations, and the employ- 
ment of the most effective contraceptive 
methods. Chorionic gonadotropin levels in 
the nonpregnant range, i.e., less than 1,000 


uv.ls 7 ans- 
fu tons 
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I.U. per liter of urine or serum can be 
expected within 60 days after expulsion of 
a mole in 70 to 85 per cent of cases.* 7° 
In all but about 10 per cent, the titers will 
gradually fall into the negative range in the 
succeeding months. Those patients who have 
a persistently elevated or rising titer have 
either retained benign or invasive mole, 
choriocarcinoma, or another pregnancy, all 
of which may be indistinguishable early. 
In this last group, because one repeat curet- 
tage (followed by laparotomy and hysterec- 
tomy if the uterus is found to be empty) 
is indicated in every patient except the one 
with a new intrauterine pregnancy, the em- 
ployment of a fitted diaphragm, spermacidal 
jelly, and a condom, or of abstinence, ap- 
pears to be mandatory. 


Summary 


A patient with 5 consecutive, separate 
hydatidiform moles is presented. 


April, 1961 
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Conservative management has been em- 
ployed in each of the 5 instances and child- 
bearing function has been retained. 


Addendum. The patient passed a sixth con- 
secutive mole on Jan. 5, 1961. Normal menstrua- 
tion from May until November, 1960, had been 
followed by amenorrhea for 2 months before the 
tissue was passed. One blood transfusion was 
required. The pathologist’s report of the tissue 
removed at curettage was, “The syncytial cells 
have a relatively bizarre appearance but are 
within normal limits. Some invasion of the 
muscle is noted.” On Feb. 14, 1961, at the 
follow-up examination, the patient stated she had 
had no bleeding for a month; the pelvic exami- 
nation disclosed complete involution; a chest 
x-ray film showed no change from previous ones. 
A quantitative human chorionic gonadotropin 
determination was begun and further studies 
were advised. The patient was placed on 
ethisterone medication, 25 mg. orally from Day 
5 to Day 25, to inhibit ovulation for 3 months. 
She was referred to two adoption agencies. 
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Indications for immediate 


hysterectomy without curettage 


in cases of hydatidiform mole 


H. ACOSTA-SISON, M.D., F.P.C.S. 


Manila, Philippines 


THE rationale of uterine curettage in the 
treatment of hydatidiform mole is as fol- 
lows: (1) most patients with hydatidiform 
mole recover after a complete uterine curet- 
tage; (2) the uterus must be preserved for 
its biologic function. This is indeed the aim 
of every conscientious obstetrician. How- 
ever, the clinician should also be alert to de- 
tect the early signs of chorionic malignancy 
in the uterus so that hysterectomy may be 
performed before metastasis occurs. Of 
course, the presence of chorionic malignancy 
in the uterus defeats the purpose of conserv- 
ing it. Different investigators** have re- 
ported that from 39.2 to 70.4 per cent of 
choriocarcinomas arise from hydatidiform 
moles. 

Hertig’ bases his criterion for possible 
malignancy on the degree of proliferation of 
the trophoblast. He found that where there 
is marked proliferation of the trophoblast, 
classified as third degree, the mole is usually 
followed by malignancy. 

I have found that the presence of metas- 
tasis in the vagina or lung in conjunction 
with hydatidiform mole and uterine perfora- 
tion by the hydatidiform mole are clinical 
signs of chorionic malignancy. In 5 cases 
where there was concomitant metastasis in 
either the lung (2 cases) or vagina (1 case) 
x uterine perforation by the mole cysts 
with consequent intrapertioneal hemorrhage 


From the University of the Philippines. 
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(2 cases), panhysterectomy with the mole 
in situ, followed by the x-ray treatment of 
the pulmonary metastasis and surgical enu- 
cleation of the vaginal growth, ended in re- 
covery. 

The presence of malignant chorionic cells 
in the tissue obtained by uterine curettage 
is the criterion used by many and is indeed 
a sure sign of chorionic malignancy justify- 
ing immediate hysterectomy. In our records, 
however, we have cases where 3 or more 
curettings performed at intervals for uterine 
bleeding revealed no evidence of malignancy 
despite the fact that the patients died a 
few weeks afterward from choriocarcinoma. 
The malignant trophoblastic cells in these 
cases were in the myometrium, out of reach 
of the curette. 

The clinical method of diagnosis of chori- 
onic malignancy has been substantiated in 
26 of 41 cases of chorionic malignancy 
treated by hysterectomy. 


Relationship of hydatid moles to 

age of patient 

Table I is taken from a previous stiidy by 
Acosta-Sison and Baja-Panlilio? showing that 
the percentage incidence of hydatidiform 
mole is progressively higher among preg- 
nancies in the later decades. 

Since age seems to be a factor in the 
higher percentage incidence of hydatidiform 
mole, the present study was undertaken to 
find out if age also has any influence in the 
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malignant development of hydatidiform 
mole. 


Relationship of chorionic 

malignancy to age of patient 

Table II shows that the incidence of ma- 
lignancy among 210 cases of hydatidiform 
mole was 34, or 16.19 per cent, which -is 
much higher than the 5 per cent given by 
obstetrical textbooks. The reason perhaps is 


Table I. Incidence of hydatidiform mole in 
accordance to age periods among 25,669 
pregnancies 


No. hy- Percentage 
Total datidiform | incidence 
Age pregnancies moles mole 


15-19 2,841 
20-29 14,182 
30-39 7,574 
40-49 1,048 
50-59 24 


Table II. Incidence of chorionic malignancy 
following 210 cases of hydatidiform mole in 
accordance to age period (Jan. 1, 1955, to 
April 9, 1959) 


Percentage 
incidence 
chorionic 

No. chorionic malig- 
malignancy nancy 


Age No. 
period | moles 


17-19 1 5.56 
20-29 10 10.86 
30-39 7 12.96 
40-44 5 19.23 
45-59 11 55.00 


16 choriocarcino- 
ma 

18 chorioadeno- 
ma destruens 


17-59 16.19 


Table III 


No. cases 
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that we have included cases of chorioadeno- 
ma destruens. When taken separately, the 
incidence of choriocarcinoma was 16 cases, 
or 7.61 per cent, and that of chorioadenoma 
destruens was 18 cases, or 8.57 per cent, of 
210 cases of hydatidiform mole. 

Malignancy from mole may develop as 
early as 18 years of age, but its percentage 
incidence steadily grows with the higher 
decades. This finding shows that although 
all patients with hydatidiform mole must be 
watched for signs and symptoms of malig- 
nancy, they should be especially watched 
after the age of 38. 


Malignant transformation of moles 
after age 39 


Table III depicts the hydatidiform moles 
that developed in women aged 39 to 55 
years and became malignant. This seems to 
point out that the best treatment for hy- 
datidiform mole in elderly multiparas from 
the age of 39 and surely at the age of 45 
years is panhysterectomy with the mole in 
situ. Even when this radical operation is 
performed, the patient should be followed 
for the manifestation of metastasis. 

Parity ranged from 3 to 13. Four cases, 
or 36.36 per cent, were of early abortion 
immediately preceding moles that hecame 
malignant; 2 cases, or 18.18 per cent, were 
of pulmonary tuberculosis developing moles 
that became malignant. Biopsy of tissue 
curetted next to the uterine wall showed: 
benign mole, 9 cases; chorioadenoma destru- 
ens, 1 case; choriocarcinoma, 1 case. Post- 
molar condition of patients before hysterec- 
tomy included uterine bleeding for 2 to 9 
months in 9 cases and amenorrhea or nor- 
mal menstruation for 9 to 22 months fol- 
lowed by spotting or bleeding in 4 cases. 

Of the 11 patients, 9 or 81.81 per cent 
died. All showed metastasis: lungs, 5 cases 
vagina, 6 cases; brain, 3 cases; left tube anc 
left ovary, 1 case; paravaginal tissues, 
case; liver, 1 case. 

Two patients who showed no metastasi 
recovered. One had a hysterectomy 4 day 
after curettage for a mole, because of a bi 
opsy showing choriocarcinoma. The othe: 


is 
a 
11 0.38 
63 0.44 
75 0.99 
25 2.38 
3 12.5 
Age 
39 2 
40 1 
43 1 
45 2 
46 1 
48 2 
50 1 
55 1 
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patient had a hysterectomy 2 months after 
curettage for a mole, because of bleeding 
and uterine enlargement. The biopsy showed 
chorioadenoma destruens. 


Summary and conclusions 


1. The incidence of hydatidiform moles 
is found to be increased in the older dec- 
ades. 

2. Incidence of malignancy following hy- 
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datidiform mole is also found to be in- 
creased in the later decades, so that after 
the age of 50 all the moles were complicated 
by malignancy. 

3. Hysterectomy with the mole in situ is 
a lifesaving measure for cases manifesting 
clinical evidence of malignancy, as shown 
by concomitant metastasis or uterine per- 
foration, and in multiparous women aged 
45 years or older. 
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Cancer and pregnancy 


JOHNNIE R. BETSON, JR., M.D.* 


MAX L. GOLDEN, M.D.** 


New Orleans, Louisiana 


TuHIs is a study of 85 case records of 
cancer and pregnancy at the Charity Hos- 
pital of Louisiana at New Orleans since 
1939. In these patients there are represented 
carcinoma and sarcoma, some diagnosed be- 
fore pregnancy and some in the immediate 
puerperium. We have purposefully excluded 
malignant melanoma and all forms of leu- 
kemia from this study. 

Whereas reproduction is a limited func- 
tion in all women with its extremes defined 
by the menarche and the menopause, ma- 
lignant disease does not fall into any such 
confines but occurs more commonly after 
the menopause.'* In the female the occur- 
rence of malignant disease increases as the 
frequency of conception decreases, this again 
being an attribute of increasing age. Because 
of this “age factor,” malignancy in the child- 
bearing period is rare and, until many 
experiences are reported and critically re- 
viewed, a uniform approach and under- 
standing of this diverse disease problem 
cannot be evolved. Unlike the toxemias 
which are complications of pregnancy, 
cancer—when it occurs simultaneously—be- 
comes a complication with pregnancy. 

Owing to the sporadic occurrence of 
malignant disease and pregnancy it is diffi- 
cult for one to have a clear concept of this 
combination; and because of its infrequent 
coexistence the different attitudes of what 


From the Department of Obstetrics and 
Gynecology, Independent Unit, Charity 
Hospital of Louisiana at New Orleans. 


*Present address: Lovelace Clinic, 
Albuquerque, New Mexico. 


** Present address: Golden-Vincent 
Clinic, Laurel, Mississippi. 


comprises adequate therapy may be unap- 
preciated. 


Material 


The cases herewith presented were com- 
piled from the combined Obstetrical and 
Gynecological Services at the Charity Hos- 
pital and include 74 cases of carcinoma and 
11 cases of sarcoma (Table I). A total of 
85 cases of malignancy have been studied. 

Age incidence. The average age of the 
patients in this study is lower than the 
average age of patients with cancer who are 
not pregnant. In this series the patients with 
sarcoma are in a younger age group than 
those with carcinoma. The average age of 
patients with sarcoma was 26.3 years and 
the average age of patients with carcinomas 
was 30.5 years; the latter figure includes 
patients with intraepithelial carcinoma of 
the cervix—Stage 0 (international classifi- 
cation)—whose average age was 27.5 years 


.In a report from the tumor registry of this 


hospital'* the average age of women with 
cancer was found to be 55 years. All patients 
included in this study have an average age 
of less than 31 years. 

Time of diagnosis. By dividing these pa- 
tients into four groups we find that in 87 
per cent (74 patients) the diagnosis was 
made prior to term. Of these 74 patients 
17 (24 per cent) had a diagnosis establishec 
before conception. The diagnosis of malig 
nant growth was made in 57 (67 per cen 
of the total) of the patients during th 
course of the pregnancy but prior to term 
In some 7 patients (8 per cent) the diag 
nosis of the malignancy was not made unti 
they were at term or in labor. In only 
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patients (4.7 per cent) the malignancy was 
not detected and the diagnosis established 
until after delivery, in the immediate puer- 
peral period (Table II). 

Sites. The most common sites of involve- 
ment by the malignancy were the cervix, 19 
intraepithelial and 11 invasive; breast, 16; 
thyroid, 7; rectum, 5; kidney, 4; ovary, 4; 
and vulva, 3. Two cases of osteogenic sar- 
coma and malignant giant cell tumors and 
8 individual malignancies comprise the re- 
mainder of the cases, many of which were 
extremely rare. Hodgkin’s disease accounted 
for 4 cases (Fig. 1). 

Gravidity and parity. The average number 
of pregnancies in the patients with carci- 
noma was 5.1 and the average parity was 
3.7. In the patients with sarcoma the aver- 
age gravidity was 3.3 and the average parity 
was 2.1. 

Follow-up. At the conclusion of this study 
53 patients were still living (62.35 per cent). 
Twenty-two of the 53 patients had lived 5 


years or longer. Twenty-six patients have 
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died and 6 patients have been lost for foliow- 
up. 

In the carcinoma group 15 of the 74 pa- 
tients (20 per cent) had a 5 year follow-up 
and 29 other women are living (less than 
5 year follow-up). All of the patients lost 
to follow-up were in the carcinoma group. 
In the sarcoma group, 7 of the 11 patients 
(63.64 per cent) had a 5 year follow-up 
and 2 other patients are living (less than 5 
year follow-up). Two patients have died. 
The patient with the osteogenic sarcoma of 
the hand died within 24 months, and one 
patient with Hodgkin’s disease died within 
10 months of diagnosis and treatment. 


Carcinoma 


Carcinoma of the cervix. The cases of 
carcinoma of the cervix have been divided 
into the noninvasive or intraepithelial (Stage 
0, international classification) group and 
the invasive group. 

Noninvasive carcinoma of the cervix. 
There are 19 patients presented with the 


SITE, NUMBER & AGE 


DIAGNOSI56 


CARCINOMA (AVERAGE AGE= 30236 YEARS) 


CERV Ix 
NONjINVAS IVE 


AGES 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 4h 46 


AVe 


INVASIVE 

BREAST 

THYROID 

RECTUM 

KIDNEY 

OVARY 

VULVA ( 
COMMON BILE DUCT 
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D 
APPENDIX ) 
SUBMAXILLARY 
SALIVARY GLAND 
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6 
4 
2 
2 
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SARCOMA (AVERAGE AGE=j 26.3 YEARS) 


HODGKINS ( 
OS TEOGENIC ( 
GIANT CELL (MALIG.)( 
LE OMYOSARCOMA ( 
SARCOMATOUS CERVICAL 

POLYP ( 
LYMPHOSARCOMA - ( 
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AV, 31.0 


AV. 53.8 
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Table I. Site and symptoms 
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| No. cases 


Malignancy 


Most common 
symptoms 


No. cases | Percentage 


Carcinoma (74) 
Cervix (total 30) 


Noninvasive 

Invasive 
Breast 
Thyroid 
Rectum 
Kidney 
Ovary 
Vulva 
Common bile duct 
Argentaffin (carcinoid) appendix 
Submaxillary salivary gland 
Lacrimal gland 
Epidermoid, nose 


Sarcoma (11) 
Hodgkin’s 
Osteogenic 
Giant cell (malignant) 
Leiomyosarcoma 
Sarcomatous polyp 
Lymphosarcoma 


Erosion 

Vaginal bleeding 
Breast mass 
Neck mass 
Rectal bleeding 
Abdominal mass 
Pelvic mass 
Vulvar lesion 
Jaundice 
Appendicitis 
Neck mass 
Protruding eye 
Hyperkeratosis 


Neck mass 
Bone mass 
Bone mass 
Fibroids 
Cervical polyp 
Neck mass 


diagnosis of Stage 0 carcinoma of the cervix; 
their average age is 27.5 years, with the ex- 
tremes being 15 and 38 years of age. Their 
average gravidity is 5.1, and the average 
parity is 3.7. Three of the 19 patients had 
in situ carcinoma of the cervix and were 
delivered by cesarean section; the indications 
were placenta previa, prolapse of the um- 
bilical cord, and cervical stenosis, all un- 
related to carcinoma.’‘® The remaining 
women were delivered vaginally. All of the 
patients in this group are living and none 
have shown evidence of recurrence of the 
original lesion. Nine patients were treated 
only with cold knife conization of the cervix. 
This group is currently being followed with 
periodic cytologic and colposcopic examina- 
tions. Nine patients have been treated by 
hysterectomy, either vaginal or abdominal. 
One patient who had the diagnosis estab- 
lished by a biopsy was delivered at another 
institution and has not returned to this hos- 
pital for further care. The average gravidity 
of the patients treated by hysterectomy was 
6.2, as compared to an average gravidity of 
2.3 in the patients treated conservatively. 
We have been impressed with the fact that 


the diagnosis of carcinoma in situ can be 
made when the patient is. pregnant, and this 
criterion for the diagnosis is the same as 
that presented by Greene and Peckham? in 
their discussion of this problem. From ex- 
perience, exfoliative cellular studies done at 
regular intervals provide the best means of 
following these patients. When vaginal hys- 
terectomy is used as the treatment of choice, 
it is felt that the recommendations of Te- 
Linde* should be followed with removal of 
a liberal vaginal mucosal cuff. 

Invasive carcinoma of the cervix. Eleven 
patients with invasive squamous cell carci- 
noma of the cervix were found, their aver- 
age age being 33.8 years and the extremes 
25 and 39 years. The average gravidity was 
6.6 and the average parity was 5.2 pregnan- 
cies. Eight of these patients were deliverec 
by cesarean section of viable offspring at o 
near full term. None of the remaining : 
were delivered of a living child. One abortec 
spontaneously at 12 weeks’ gestation; in on: 
a hysterectomy was performed after irradia 
tion of the cervix with radium, and _ th: 
other patient had an extensive hysterectom’ 
with pelvic lymphadenectomy at 22 weeks 
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gestation. The latter 2 patients are living 
with metastases after 11 and 15 months, but 
this is too early for long-term evaluation. 
Survival figures for this group were not 
gratifying; however, 3 patients were doing 
well at the time of their most recent follow- 
up examination, and none had evidence of 
recurrence of disease. These patients have 
been followed from 5 to 124 months. 

In the remaining 8 patients a poor result 
or palliation was anticipated from the outset 
of care. Two of these patients died before 
a 24 month follow-up was possible. ‘Two 
patients have been lost to follow-up; how- 
ever, both had distant metastases at the 
time of delivery. The remaining 4 patients 
had been followed for 5, 17, 45, and 98 
months, respectively, and each died of re- 
currence of the disease. 

Because observers have been alert to re- 
port cases of cancer of the cervix when it 
occurs with pregnancy there has been a 
uniform agreement for treatment. This treat- 
ment schedule, as outlined by-Kistner and 
co-workers! and Marcus and associates," is 
dependent on the trimester involved, the age 
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and development of the fetus, and the pres- 
ence or absence of nodal extension. This 
treatment outline is as follows: 

First trimester. Extensive hysterectomy 
with bilateral pelvic lymphadenectomy; x-ray 
if the nodes are. positive, or deep x-ray 
therapy. Then waiting for the patient to 
abort and giving radium 2 to 4 weeks after 
abortion. 

Second trimester. Radium is applied first 
and the uterus is evacuated by an abdominal 
hysterectomy. One week later, radium and 
x-ray therapy are given. 

Third trimester. From the twenty-ninth 
to the thirty-fourth week radium is applied 
and this is followed by a classical cesarean 
section as soon as the fetus is viable. X-ray 
therapy is given when the abdominal wound 
is healed and radium is reapplied later. 

Post partum. May be treated either with 
radium or x-ray or with the extensive hys- 
terectomy with pelvic lymphadenectomy. 

Of the 8 patients delivered by cesarean 
section in this group, all had preoperative 
treatment with contralateral and intracer- 
vical radium. After delivery and with satis- 


Table II. Time of diagnosis in relation to pregnancy 


Before 
Malignancy 


pregnancy 


During 


pregnancy At term 


Post partum | Case total 


Carcinoma 
Cervix 
Noninvasive 
Invasive 
Breast 
Thyroid 
Rectum 
Kidney 
Ovary 
Vulva 
Common bile duct 
Argentaffin (carcinoid) appendix 
Submaxillary gland 
Lacrimal gland 
Epidermoid of nose 


Sarcoma 
Hodgkin’s 
Osteogenic 
Giant cell (malignant) 
Leiomyosarcoma 
Cervical polyp sarcoma 
Lymphosarcoma 
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factory wound healing they received external 
x-ray irradiation. Every patient in this 
group was at least 30 weeks pregnant when 
she first came to Charity Hospital for care. 
At the time of the first examination the dis- 
ease was accurately staged in these patients. 

Carcinoma of the breast. Sixteen patients 
were studied who had cancer of the bredst 
complicating pregnancy. The average age 
of these patients was 33.3 years with the 
extremes of age being 27 and 42 years. The 
average gravidity was 6.3 and the average 
parity was 4.7. The method of delivery de- 
pended to some degree on the severity of 
the patient’s illness at the time. 

Four patients were delivered by cesarean 
section; 2 patients aborted spontaneously at 
about 16 weeks’ gestation; the remaining 10 
patients were delivered vaginally. Only 1 
patient has survived 5 years, while 3 other 
patients are living and have been followed 
from 3 to 4 years. Ten patients are dead 
and 2 patients have been lost to follow-up 
but their disease was considered to be termi- 
nal. The most satisfactory treament has 
been that of radical mastectomy followed 
by extrapelvic x-ray irradiation. Cheek® in 
1953 and some earlier investigators felt that 
interruption of the pregnancy might be in- 
dicated in the first half of the pregnancy if 
there was no individual objection to this 
procedure. Advice concerning breast feeding 
of the offspring, future pregnancy, subse- 
quent castration, or palliative procedures 
must be individualized.*® ** Abortion per 
se does not seem to help in the treatment of 
carcinoma of the breast.*: ** In this series 2 
patients aborted spontaneously, one of them 
simultaneously with a therapeutic surgical 
castration, but both patients were dead be- 
fore 40 months, as both already had distant 
metastases. There was no evidence of delay 
on the part of the doctor in the treatment 
of these patients. Ten of the 16 patients re- 
ceived treatment during pregnancy, with 
the treatment directed toward the cancer. 
Of these 10 patients, 6 were dead before 40 
months, one is living 3 years with metastasis, 
2 are living apparently without metastasis 
after 48 and 60 months, and 1 patient has 
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been lost to follow-up, but no metastasis 
was known. When radiation therapy was 
given, the fetus was properly shielded. 
White** reported that in his experience 2 
per cent of the patients with carcinoma of 
the breast are pregnant and that the in- 
cidence of carcinoma of the breast with 
pregnancy is 0.3 per cent. Our findings re- 
port a much lower rate since 1939, 16 cases 
in approximately 160,000 deliveries, an in- 
cidence of 1:10,000 (0.01 per cent). 

General observation of these patients 
seems to demonstrate that the prognosis de- 
pends on the extent of the disease.** Breast 
cancer appears to develop more rapidly and 
to spread earlier in the presence of preg- 
nancy, and abortion may be used as a part 
of the treatment of the patient who is in the 
first trimester with evidence of metastases 
when this is used as a part of palliation in 
association with castration. 

Carcinoma of the thyroid. Seven cases of 
cancer of the thyroid gland as a complica- 
tion of pregnancy are in this series. The aver- 
age age of the patients was 23.6 years with 
the extremes being 17 and 32 years. The 
average gravidity was 4 and the average 
parity was 3.1. All of these patients were 
delivered vaginally. All of the patients are 
living and are doing well with the possible 
exception of one who may have a recurrence 
10 years after operation. All of the patients 
received x-ray irradiation with thyroid- 
ectomy as basic therapy. Two patients have 
received additional chemotherapy and on¢ 
received radioactive iodine. All 3 of thes 
patients had distant node metastasis and 
the chemotherapy and radioactive iodin¢ 
were considered as palliation. The 2 witl 
chemotherapy treatment are living 7 and 
10 years, and the 7 year survivor has the 
possible recurrence. The radioactive iodin: 
was given 34 months ago, and the patien 
is apparently free of disease. All the patient 
presented with masses of varying size i! 
their necks. Five patients had adenocarci 
noma and 2 patients had papillary carci 
noma. Generally, these lesions of the thyroi 
gland grow slowly and will metastasize t 
the regional lymph glands (3 of this grou] 
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had metastases at the time of operation). 
These tumors respond well to operation, 
extensive neck dissection, and postoperative 
irradiation. All of these patients continue 
to be followed in the outpatient clinics; 6 
have been followed since their late teens 
when the diagnosis was first established. 

Any nodule or diffuse unilateral enlarge- 
ment of the thyroid gland occurring with 
pregnancy should arouse one’s suspicion of 
either malignant change in the gland or 
hemorrhage into an adenoma. 

Carcinoma of rectum. Five patients with 
cancer of the rectum are presented whose 
average age was 31.2 years, the extremes 
being 26 and 36 years. The average gravidity 
was 4.4 and the average parity was 3.6 
pregnancies. Two patients were delivered 
vaginally, 2 were delivered by cesarean 
section, and | patient aborted spontaneously 
at 22 weeks’ gestation. Two of the 5 patients 
have lived 5 years or longer (one of these 
was delivered by cesarean section and the 
other one is the patient who aborted), and 
one patient lived 3 years with metastasis, at 
which time she committed suicide. Two pa- 
tients who were delivered vaginally died at 
2.5 and 15 months, respectively, but in both 
the disease was terminal at the time of de- 
livery. 

In general the treatment is directed at 
removal of the tumor; however, treatment 
varies slightly with the location of the lesion 
and the trimester of pregnancy concerned. 
Before the twentieth week of the pregnancy 
the treatment of choice is immediate ab- 
dominoperineal resection without regard for 
the pregnancy.*® When the lesion is about 
the 6 cm. level, resection of the tumor and 
end-to-end anastomosis of the bowel with 
preservation of the anal sphincter is recom- 
mended.’? Some authors have expressed the 
opinion that abortion should be performed 
‘first, followed by extensive operation.’? If the 
oregnancy has advanced 27 weeks, treatment 
vill depend upon the stage of the disease, 
<., whether it is resectable (curable) or 
inoperable (advanced 

When the cancer .of the rectum is evi- 
dently advanced, it has been the policy to 
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delay treatment until the thirtieth week of 
pregnancy and at that time to perform a 
cesarean section and total abdominal hys- 
terectomy to be followed with the appro- 
priate palliative therapy. During the third 
trimester at or near term, medical induction 
of vaginal delivery is followed by the ab- 
dominoperineal resection within approxi- 
mately 2 weeks. Vaginal delivery is to be 
preferred unless there is an obstetrical con- 
traindication or unless tumor previa of the 
rectum prevents descent of the fetal head. 
The risk of dissemination of carcinogenic 
cells is no greater with vaginal delivery than 
it is with the manipulation of the organs 
necessary for the proper diagnostic studies.?? 
There is general agreement'® 1% 1% 22 that 
such complications as obstruction, perfora- 
tion, severe colitis, and severe hemorrhage 
are indications for immediate surgical in- 
tervention. Marks and Thiele’* emphasized 
the use of the anoscope as a diagnostic tool, 
along with digital, proctoscopic, and radi- 
ologic investigation. Pregnancy does not 
contraindicate any of the above diagnostic 
procedures, and inasmuch as these patients 
present with the common symptoms of bleed- 
ing and tumor, the proper investigation of 
those signs becomes necessary. Abortion may 
sometimes occur secondary to the uterine 
manipulation during operation on the ter- 
minal large bowel. 

Carcinoma of kidney. Four cases of cancer 
of the kidney are reported in this series of 
patients. The average age of these patients 
was 27.3 years with the extremes being 18 
and 36 years. The average gravidity was 
2.3 and the average parity was 1.3. Three 
of these patients were delivered vaginally 
at or near term, and one patient aborted 
spontaneously at 10 weeks’ gestation. Two 
patients are surviving and are apparently 
doing well; they have been followed 72 and 
26 months, respectively, and have been de- 
livered of one or two more offspring. Treat- 
ment should consist of operation when the 
patient has a mass in the area of the kidney 
together with unexplained hematuria. Blood 
stream invasion is likely if the tumor erodes 
into the renal venous system. 
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The follow-up deep x-ray irradiation de- 
pends on the stage of pregnancy. Before the 
twentieth week the cancer is treated without 
regard to the pregnancy, and irradiation is 
given to 3 portals. After the twentieth week, 
the pregnancy is carried to the stage of 
viability with an excellent chance of fetal 
survival (32 to 34 weeks) and then a ¢e- 
sarean section is performed. Deep x-ray 
irradiation is given to 3 portals as soon as 
the incision site is healed. One patient went 
into shock and had dyspnea at laparotomy 
and died. In the other patient the disease 
was terminal at delivery and she died 2 
months post partum. 

Cancer of the kidney is a rare complica- 
tion of pregnancy; we found only 9 case 
reports in a very complete review of the 
literature.** Each of these patients had a 
chief complaint of a nontender mass in the 
region of the kidney, but none had a history 
of hematuria. 

Cancer of ovary. Four cases of carcinoma 
of the ovary are presented in the series. The 
average age of these patients was 31 years 
with the extremes of ages being 19 and 38. 
The average gravidity was 1.5 and the 
average parity was 0.5. Two patients were 
delivered vaginally, one was delivered by a 
cesarean section hysterectomy, and in one 
the pregnancy was aborted with an ab- 
dominal hysterectomy and bilateral salpingo- 
hysterectomy when she was about 8 weeks 
pregnant. One patient is a 5 year survivor 
(the one who aborted) and one patient is 
living and well after 44 months (the one 
delivered by cesarean section and total ab- 
dominal hysterectomy). The remaining 2 
are dead; both died within 18 months, one 
in the immediate puerperal period. Treat- 
ment of this complication consists of surgi- 
cal removal of the tumor mass. or the pri- 
mary site whenever that is possible, followed 
by irradiation to the pelvis after obstetrical 
delivery. Three of these patients have been 
presented in a discussion of this complica- 
tion of pregnancy.? The fourth case (O. J. 
No. L52-78682) was found in review of the 
pathology records for this report. This case 
is worthy of a short report. 
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This 19-year-old girl was first seen when she 
had a 9 cm. left adnexal mass and a history of 
2 months of amenorrhea. Surgical removal of 
the tumor was carried out. Two weeks later the 
6 weeks pregnant uterus, confirmed by the 
pathologist’s report, was removed by total ab- 
dominal hysterectomy so that effective thera- 
peutic radiation could be carried out. 


The persistence of a 6 cm. ovarian mass 
during pregnancy is significant and should 
be investigated by abdominal exploration. 
Most of these ovarian masses are cystic and 
benign, but generally it is very difficult to 
distinguish between the cystic and the solid 
mass in the presence of pregnancy. If the 
ovarian mass is solid it is more likely to 
become malignant than if it is cystic. The 
prognosis of patients with ovarian malig- 
nancy is poor and fortunately its occurrence 
with pregnancy is an extreme rarity. 

Carcinoma of vulva. Three patients with 
carcinoma of the vulva are presented in this 
series. The average age of these patients 
was 30, and the extremes of age 28 years 
and 33 years. The average gravidity of these 
patients was 5.5 and their average parity 
was 4.3. Two patients were delivered vagi- 
nally at term. There is no information avail- 
able regarding the other patient who was 
lost to follow-up in 1942, at which time she 
was 20 to 22 weeks pregnant and’who had 
partial vulvectomy and irradiation but was 
considered late in the disease. One patient 
is now a 5 year survivor and the other pa- 
tient is doing well 8 months after diagnosis 
The treatment of choice for patients witl 
carcinoma of the vulva is surgical* 
with superficial and deep inguinal node dis- 
section and with extraperitoneal pelvic nod 
dissection done at the same time or shortly 
after the vulvectomy. Pregnancy per se doe 
not offer any contraindication to the surgi 
cal treatment®* of this disease. It is fel 
that the size of the vulvar lesion* is o 
prognostic significance for these patient: 
Technical refinements in the performance ¢ 
the vulvectomy have demonstrated at ou 


institution that vaginal delivery followin 


the extensive vulvectomy should be con 
sidered “normal” route of parturition. 
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Carcinoma of common bile duct. One pa- 
tient, aged 41, gravida vi, para 0, who had 
had 5 abortions, is presented. This patient 
had carcinoma of the bile duct as a com- 
plication of pregnancy. The patient died 
one month after delivery by cesarean sec- 
tion. An autopsy established the diagnosis. 
Jaundice occurring during the eighth month 
of gestation was the presenting symptom. 
This unusual case was presented in a recent 
review of jaundice with pregnancy occurring 
in this hospital.** If the jaundice is due to 
bile duct obstruction or carcinoma, opera- 
tion offers the only satisfactory treatment. 
In this case, the size of the uterus precluded 
the possibility of resection when the patient 
was first seen. 

Argentaffin cell carcinoma (carcinoid) 
appendix. A patient with argentaffin carci- 
noma (carcinoid) of the appendix, age 32, 
gravida viii, para vii, is presented in this 
series. She was delivered spontaneously one 
month before admission to the hospital with 
typical signs and symptoms of acute appen- 
dicitis. An exploratory laparotomy was per- 
formed shortly after admission, and the 
appendix was removed. Exploration of the 
abdomen did not reveal any other gross 
pathologic lesion. The microscopic report 
was argentaffin carcinoma of the appendix. 
Most carcinoids are found in the region of 
the ileocecal valve, grow slowly, metastasize 
late, and are considered resectable even 
when metastases are present.*° The malig- 
nant characteristics of this growth have been 
adequately described to establish it as a true 
malignant neoplasm. This patient had a 5 
year follow-up but has since been lost to 
the clinic. In a recent review of the literature 
we® were unable to find cases reported of 
pregnancy and argentaffin carcinoma. We 
believe that this lesion coexisted with preg- 
nancy inasmuch as it was diagnosed one 
month after delivery. 

Carcinoma of glands. Two patients are 
presented with adenocarcinoma of glands, 
me of the submaxillary salivary gland and 
the other of the lacrimal gland. The aver- 
age age was 19.5 years, the extremes being 
19 and 20 years. The average gravidity was 
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1 and the average parity 0. Both patients 
were delivered vaginally without any com- 
plications. Both patients are living and well 
at the present time. Treatment consists of 
surgical removal of the involved gland, fol- 
lowed by postoperative irradiation when in- 
dicated. In the instance of the patient with 
involvement of the submaxillary gland, op- 
eration was deferred until after she was de- 
livered. The patient with adenocarcinoma 
of the lacrimal gland presented herself for 
care when she was 8 months pregnant; she 
was treated with operation immediately and 
this was followed by postoperative x-ray 
therapy. Review of the literature did not 
add any previously reported cases. These 
glandular tumors are usually of low-grade 
malignancy; however, they should be treated 
vigorously with cure as the goal. 

Carcinoma of the skin—epidermoid. One 
patient is presented with an epidermoid 
carcinoma. She was 42 years old, gravida 
xv, para xiv. Vaginal delivery was normal 
and spontaneous. She has been followed for 
48 months without any evidence of recur- 
rence. The lesion appeared in the left naso- 
labial fold and treatment consisted of 
surgical removal. No references are cited 
concerning this cancer and pregnancy. This 
case is included because this growth is one 
that can metastasize from the skin, in con- 
trast to the basal cell type of skin cancer 
which rarely, if ever, metastasizes. The 
patient is one who was approaching the 
average cancer age.’* Skin lesions present 
themselves in such a visible site that there 
should be no delay in proper treatment. 


Sarcoma 


~Hodgkin’s disease. There are 4 patients 
with Hodgkin’s disease in this series. The 
average age was 26.8 years, the extremes 
being 20 and 36 years. The average gravidity 
was 5.5 and the average parity was 4.0. 
Three patients were delivered without dif- 
ficulty vaginally; one patient aborted at 
about 20 to 22 weeks’ gestation. 

Three patients have survived 4 years or 
longer. One patient who died was seen near 
the end of the first trimester, at which time 
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she had distant metastases. X-ray irradiation 
and nitrogen mustard were given as pallia- 
tive treatment. She aborted spontaneously 
at 5 months’ gestation after the nitrogen 
mustard treatment and died one month 
later of a massive gastrointestinal hemor- 
rhage secondary to Hodgkin’s disease. Ac- 
ceptable treatment consists of surgical re- 
moval of the accessible masses, x-ray irra- 
diation to the regional nodes, and/or the 
use of chemotherapeutic agents. Therapeutic 
abortion has not been shown to have any 
significant effect on the progress of this 
disease although spontaneous abortion may 
be a consequence of treatment. All of the 
patients in this series presented with the 
chief complaint of a mass in the neck. All 
patients received: deep x-ray therapy and 
the 3 living have viable offspring, all ap- 
parently normal. 

The incidence of 1:40,000 at this institu- 
tion is much less than that of other re- 
ports*® ** and may reflect improper investi- 
gation in our prenatal clinics. Recent reviews 
of large series*® conclude that Hodgkin’s 
disease does not affect pregnancy adversely, 
and that pregnancy does not have an ad- 
verse effect on Hodgkin’s disease. Exacerba- 
tions occur during pregnancy but do so with 
about the same frequency as is expected 
in nonpregnant patients. Exacerbations with 
pregnancy occur most frequently during 
the last 6 to 8 weeks of the pregnancy.”° 

Other sarcoma. Exclusive of those patients 
with Hodgkin’s disease, 7 patients are pre- 
sented with sarcoma. They have an average 
age of 25.5 years with the extremes being 
20 and 36 years. Average gravidity was 2.9 
and average parity was 2.1. Five patients 
had normal spontaneous vaginal deliveries; 
2 patients were delivered by cesarean section 
with total abdominal hysterectomy. The 2 
patients delivered by cesarean section had 
sarcoma of the uterus, one in a polyp and 
one in the myometrium. Six of the 7 pa- 
tients are living. Five patients of the 6 are 
5 year survivors. One patient who is dead 
had osteogenic sarcoma of a metacarpal 
bone, and one patient who had a malignant 
giant cell tumor of a metacarpal is living 
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but has distant metastases. Treatment of 
sarcoma consists of surgical excision of the 
lesion and/or x-ray irradiation. Amputation 
of the involved extremity was the treatment 
of choice with the 2 patients, one with a 
hand and one with a tibial lesion. Surgical 
excision of the lesion was used in the case 
of osteogenic sarcoma of the sternum, sar- 
comatous change of the uterine fibroid and 
sarcomatous change of the cervical polyp. 
The lymphosarcoma of the submaxillary 
gland was treated with x-ray irradiation. 
Review of the literature is unrewarding, 
despite the occurrence of this disease in a 
younger, childbearing age group of patients 
than those with cancer in general. 


Comment 


The presentation of the study is essentially 
self-explanatory and there are only a few 
points for discussion. The ratio of Negro to 
white patients admitted to the delivery unit 
at this hospital is about 8.5 to 1; however, 
the ratio of Negro to white patients in this 
series was about 4 to 1. The latter ratio 
would be misleading if it were not due to 
the fact that many white patients are re- 
ferred to this institution for definitive care 
when the diagnosis is established and a long 
period of hospitalization is necessary. 

Any symptom that is presented during 
pregnancy should be accurately evaluated." 
Tumor and bleeding represent the two 
striking features that are common to cancer 
(Table I). Alertness, a high index of sus- 
picion, and a complete examination—by 
today’s standards—will reward one with 
early detection and diagnosis. In practically 
every instance the symptoms presented wer« 
those that the malignancy would show if 
the patient had not been pregnant. 

Treatment is directed at destroying the 
cancer if it is considered curable, preserving 
the fetus if the cancer patient is terminal 
and compromising with both situations whe! 
palliation is indicated and the fetus need: 
to become more mature before its delivery 
The dominance of cancer arising in ho 
mone-producing organs of the hormon 
“target organs” is demonstrated in Table | 
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Generally, the extragenital cancer can be 
adequately treated and does not carry any 
threat to the pregnancy. Occasionally, abor- 
tion will occur during the course of therapy 
or as a result of treatment, although it is 
not an intentional part of the treatment. 
Shielding of the fetus is necessary for its 
protection during radiation therapy, because 
if it is exposed to excessive irradiation— 
and abortion does not occur—a variety of 
deformities may result. The resulting de- 
formities vary from the presence of innocu- 
ous bald areas on the scalp’® to the overt 
microcephalic deformities.’ 

We do not have any follow-up studies 
on children of these pregnancies. Their con- 
dition at birth was specified as normal by 
the attending obstetrician. In some of the 
recent medical literature there is the im- 
plication that x-ray—even for diagnostic 
purposes—may interfere with the proper 
development of the fetus.?4*?® Others are 
unable to substantiate this finding. We 
believe that an investigation of the children 
of women who have had full cancerocidal 
radiation therapy would help to establish 
the possible varieties—tf any—of detri- 
mental effect. Such a follow-up of these 
children is planned and is recommended as 
a part of any long-term follow-up of the 
mother who has cancer complicating preg- 
nancy. 

The placenta of all patients who are sus- 
pected of having a malignancy should be 
submitted for pathologic examination. By 
this means a better understanding of trans- 
placental transmission of malignancy can 
be understood.* 

This study shows what has occurred in 
this hospital, and no attempt is made to 
express original treatment or new methods 
of detection at all in any of these cases. 

Fortunately, the reproductive period pre- 
cedes the cancer age and there will be 
relatively few cases in the practice of any 
individual physician. However, so that there 
will be no delay on the part of the physician 
in the care of these patients, there should 
be no change in the attitude toward cancer 
because the patient is pregnant. 
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Summary 


1. Eighty-five cases of cancer occurring 
with pregnancy have been presented and 
the generalities of treatment discussed. 

2. Until more cases are reported and 
larger series accumulated from the literature 
and critically reviewed from time to time, 
standardization will be lacking in the ap- 
proach to the therapy of the combination 
of cancer and pregnancy. 

3. Due to the sparsity of cases the adop- 
tion of some standardized form for reporting 
would be of advantage. 

4. Therapeutic abortion has little place 
in the treatment of cancer during preg- 
nancy, and, with the exception of its part 
in the treatment of cancer of the cervix 
during the first trimester of pregnancy, no 
definite benefit can be observed from its use. 

5. The woman who is pregnant is younger 
generally than the woman who has cancer. 

6. We hope that the presentation of these 
cases will help to clarify our thinking con- 
cerning cancer and pregnancy. 


Conclusion 


Pregnancy has not been shown to have 
any beneficial effect on any malignant 
neoplasm. 


Addendum. Recently (Dec. 9, 1959), at the 
Lovelace Clinic, a 29-year-old white woman, 
gravida ii, para i, was seen in consultation. Her 
last menstrual period was Oct. 7, 1959, and the 
size of the uterus was compatible with a 6 to 
8 weeks’ gestation. On April 28, 1959, the pa- 
tient came to the surgical section of the. clinic 
with a history of rectal bleeding for 2 months. 
Proctoscopic and sigmoidoscopic examination 
revealed 2 small rectal polyps, and a sessile 
polyp was found at 25 cm. The situation was 
explained to the patient before operation but 
she desired more pregnancies. On May 5, a re- 
section of the sigmoid was performed. The 
pathologic diagnosis was “ulcerative infiltrating 
adenocarcinoma, well differentiated with me- 
tastasis in one of 16 lymph nodes examined.” 

The patient became pregnant and was followed 
closely during the prenatal course, and about 
one month before the expected date of confine- 
ment she commenced complaining of pain in 
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the right upper quadrant of the abdomen. A 
nodular liver edge was noted to be palpable about 
2 to 3 cm. below the right costal margin. The 
diffuse nodular liver enlargement continued and 
by the time of delivery the liver edge was 8 to 
10 cm. below the costal edge. She was delivered 
uneventfully of a viable female infant on July 
12, 1960, but there were noted a rapid accumu- 
lation of abdominal fluid and further progres- 
sive enlargement of the liver. The fetus and 
placenta exhibited no evidence of gastrointestinal 
metastatic lesions. During the puerperal period, 
the patient was given repeated transfusions, para- 
centesis, and palliative course of 5-fluorouracil, 
but the course was progressively downhill and 
she died on Nov. 3, 1960. At autopsy, the liver 
weighed 25 pounds and exhibited multiple mas- 
sive areas of metastatic gastrointestinal tumor. 

A second patient presented at the above clinic 
on Dec. 30, 1959, and gave a history of left 
axillary lymphadenopathy diagnosed by exci- 
sional biopsy as Hodgkin’s disease and pre- 
viously treated with deep axillary irradiation. 


April, 1961 
Am. J. Obst. & Gynec. 


Three months later she came to the obstetrical 
clinic. She was a 25-year-old white nurse, gravida 
ii, para i, with the last normal menstrual period 
of Jan. 27, 1960. She was delivered of a viable 
term female infant on Oct. 29, 1960. The pre- 
natal course was uneventful and she exhibited no 
exacerbations during the prenatal course, deliv- 
ery, or puerperal period. The placenta was ex- 
amined carefully but no evidence of Hodgkin’s 
disease was found. The duration of this pa- 
tient’s disease is much too short for any long- 
term follow-up, but in the long run the outlook 
must be guarded. 


We want to extend personal thanks to Dr. 
Adolph Jacobs for his helpful guidance and 
encouragement of this paper and to Drs. Conrad 
G. Collins, Milton McCall, and A. Mickal for 
the availability of the records from the Tulane 
and L.S.U. Units of Charity Hospital. We also 
wish to thank Miss Mildred E. Blake, Lassetter 
Library—Lovelace Foundation for technical as- 
sistance in preparation of this manuscript. 
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IN RECENT years, the Papanicolaou 
smears have deservedly moved from the re- 
search laboratory to an important niche in 
the practice of Gynecology and Obstetrics. 
In the process, the uterine .cervix has be- 
come a “picture window” through which 
the changes of epithelium frpm normal to 
carcinomatous have been displayed. This 
march has its inception long before any 
lesion becomes grossly visible. It has become 
axiomatic that the finding of abnormal cells 
in cytology smear study demands micro- 
scopic tissue examination’ in order that the 
diagnosis may be established and adequate 
therapy planned.° 

The transition of epithelium from normal 
to malignant begins on what may be con- 
sidered a broad two-way street.2 The early 
pathologic changes in cervical epithelium 
may proceed in both directions: back to- 
ward the normal or progressively toward the 
nalignant. At this time, such early patho- 
ogic tissue changes are considered to be 
‘ompletely reversible and always benign. 

As this “street” continues, it becomes 
trictly “one-way.” The point of no return 
s reached when the earliest malignant 
hase, carcinoma in situ, becomes definitely 
‘stablished. A pathology report of reversal 
it this level, from carcinoma in situ to a 
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nonmalignant tissue, implies questionable 
interpretation of the diagnostic criteria or, 
more likely, complete removal of the lesion 
in the. previous biopsy specimen. 

The decisive criteria which categorize epi- 
thelial lesions as premalignant, carcinoma in 
situ, or even the earliest evidences of in- 
vasion may sometimes be narrow enough to 
provide an enigma for the most competent 
pathologist. Differences of opinion are not 
unusual and should not disturb clinical 
equanimity. Contrariwise, these variations in 
interpretation are indeed commendable in 
an era in which absolute tests still remain 
to be established. 

The translation of the pathologist’s tissue 
diagnosis into therapeutic activity is more 
easily accomplished if these lesions are classi- 
fied in three therapeutic groups: 

Therapeutic Group I. Reversible lesions. 
The various tissue diagnoses may be: (A) 
cervicitis, chronic, nonspecific; (B) basal 
cell hyperplasia or hyperactivity; (C) ade- 
nomatous hyperplasia; (D) gland hyper- 
plasia; (E) epidermization of epithelium; 
(F) epithelial dysplasia or atypia; (G) com- 
binations of several of these epithelial de- 
scriptions. 

Therapeutic Group II. Nonreversible early 
lesions. The tissue diagnoses may be: (A) 
carcinoma in situ; (B) intraepithelial car- 
cinoma; (C) carcinoma in situ with dis- 
turbed basement membrane; (D) carcinoma 
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in situ with microscopic invasion; (E) car- 
cinoma with minimal or very early invasion. 

Therapeutic Group III. Nonreversible late 
lesions. The tissue diagnoses may be: (A) 
squamous cell carcinoma with invasion; 
(B) adenocarcinoma with invasion. 

Unless some future case reports will reveal 
the situation to be otherwise,'* it is assumed 
that direct spread or lymph node metastasis 
has probably not occurred in the nonreversi- 
ble early lesions. When the factor of time is 
introduced in the pathogenesis of cervical 
malignancy, it becomes obvious that the first 
two groups do not demand immediate treat- 
ment. They are not emergencies, and to de- 
lay specific therapy because of pregnancy 
is usually not detrimental. However, lesions 
in the third group require treatment as 
early and as intensively as possible.” * ° 

The accuracy of interpretation of cytol- 
ogy smears taken during pregnancy is still 
questioned by some physicians.'® Others 
enthusiastically state that the. cell changes 
resulting from the hormones of pregnancy 
should not confuse the recognition of cells 
of the malignant series.* This provocative 
problem is left for discussion at the patholo- 
gists’ round tables. Our experience, however, 
confirms the worth of cytology in pregnancy. 

The assignment of pathology reports into 
these Therapeutic Groups may not be ac- 
ceptable to all gynecologists. Many on our 
own staff feel that even microscopic invasion 
represents a lesion which must be treated 
immediately and intensively. These Thera- 
peutic Groups are presented as a working 
basis which must withstand the test of time. 
We believe that carcinoma in situ, with or 
without minor breaks in the basement mem- 
brane, still represents the earliest malignant 
lesion, without direct or metastatic spread. 
Therefore, it does not demand immediate 
radical therapeutic consideration. 


Material and methods 


1. Our experience with cytology studies 
and follow-up therapy in 1,000 pregnant pa- 
tients is presented. Most of these patients 
were seen in the Prenatal Clinic where 
Papanicolaou smears were taken routinely. 
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2. When these smears were reported Class 
III, IV, or V, the patient was admitted to 
the hospital as quickly as possible for a cone 
biopsy. The biopsy specimen was taken with 
the scalpel, and the region of the internal os 
was carefully avoided. Bleeding was con- 
trolled by planned mattress sutures. Electro- 
cautery was not used. 

3. Biopsies which were classified in Thera- 
peutic Group I, Reversible, were followed 
by Papanicolaou smears. Additional treat- 
ment, if required, was earmarked for post- 
partum care.*? 

4. Biopsies which were classified in Ther- 
apeutic Group II, Nonreversible, Early, 
were listed for delivery and the pregnancy 
was awarded primary consideration. In the 
latter part of this series, cesarean section 
was the preferred delivery route. Repeat 
smears and biopsies were performed 6 to 8 
weeks post partum and these studies de- 
termined subsequent 

5. Biopsies which were classified in Ther- 
apeutic Group III, Nonreversible, Late, 
were listed for immediate therapy to the 
neoplasm*® unless unusual circumstances re- 
quired another attitude. 

6. Some patients were seen for the first 
time when they entered the hospital in 
labor. Their first cytology smears were 
taken about 6 weeks after delivery. 


Results 


The results of this study are as follows: 
Duration of study Jan. 1, 1958, to July 1 
1959 
Total number of patients having 
Papanicolaou smears 1,000 
Ante partum 
Post partum only 
Initial cytology reports 
Class I or II 
Class III, IV, or V 
Time of cold knife cone 
Ante partum only 
Ante partum and post partum 
Post partum only 
Conization not done 
Operation refused 
Lost to follow-up 
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Classification of biopsy reports 
Therapeutic Group I— 
reversible 15 
Therapeutic Group II— 
early nonreversible 24 
Therapeutic Group III— 
late nonreversible 1 
Therapeutic Group I—treatment of preg- 
nancy with reversible lesions 
Vaginal delivery 15 
Cesarean section 0 
(Postpartum studies confirmed these re- 
versible lesions.) 
Therapeutic Group II—treatment of preg- 
nancy with early nonreversible lesions 
A. Lesion discovered during 
pregnancy 
Vaginal delivery 
Cesarean section 
Cesarean hysterectomy 
(elderly multipara) 2 
B. Lesion discovered post partum 6 
Vaginal delivery 6 
Cesarean section ‘ 0 . 
Therapeutic Group III—treatment of 
pregnancy with late nonreversible lesions 
Cesarean section» 1 
(This patient was seen for the first time 
near the expected date of confinement. ) 
Complications of cold knife cone biopsy 
During pregnancy 26 patients 
Bleeding 0 
Labor one day later 1 
Aborted 2 weeks later 1 
Aborted 3 weeks later 1 
Post partum 
Bleeding 3 
Therapeutic Group II—follow-up (treat- 
ment based on postpartum biopsy) 
Total hysterectomy 14 
Biopsy reported no malignancy 6 
Cesarean hysterectomy 2 
Lost to follow-up 2 


14 patients 


Comment 


Our experience with cytology studies dur- 
ing pregnancy indicates that they merit 
widespread use. We believe it is possible for 
the trained cytologist to differentiate be- 
tween the cell changes due to pregnancy and 
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those related to neoplasia. When the reports 
are Class III, IV, or V, biopsies with super- 
ficial removal of the squamocolumnar junc- 
tion will usually demonstrate the origin of 
these abnormal cells. Few complications will 
occur if the cone biopsy is shallow and the 
edges are carefully sutured to achieve good 
hemostasis. The electrocautery should be 
avoided if possible. If the positive cytology 
smears are discovered late in the pregnancy, 
the biopsy may, of necessity, be deferred 
until after delivery. Cytology studies are of 
greatest benefit when they are done early. 

When the site from which these abnormal 
cells originate is small, it may be completely 
excised with the biopsy. Cytology smears in 
the postpartum period may then revert to 
Class I. As long as the smears remain nor- 
mal, no additional therapy is needed. 

If the lesion which produced the positive 
cytology is reversible, vaginal delivery, in the 
absence of obstetric contraindications, should 
be planned. The biopsied area has not 
caused additional bleeding or scarring prob- 
lems at the time of delivery. 

If the lesion which causes the positive 
cytology is classified “nonreversible, early,” 
the pregnancy, with very few exceptions, 
should be permitted to continue to term. 
Recently, delivery by elective cesarean sec- 
tion has been our procedure of choice. Oc- 
casionally, cesarean hysterectomy may be 
elected as more suitable. The follow-up 
smears and repeat biopsy in the postpartum 
period have dictated the eventual therapy. 
If the lesion persists in this Therapeutic 
Group, it will be cured by wide total hyster- 
ectomy. Since most of these women are 
young, the ovaries may be preserved. 
~ Our reasons for electing cesarean section 
as the delivery method of choice for, patients 
in Therapeutic Group II are illustrated in 
the following case which occurred early dur- 
ing this study: 


Mrs. E. G., age 28, gravida ii, para i, had 
the first cytology smears taken at 24 weeks. 
They were interpreted as Class IV, and the cold 
knife cervical biopsy findings were: “primary 
squamous cell carcinoma in situ.” The lesion 
was classified “Therapeutic Group II, Nonre- 
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versible, Early,” and vaginal delivery at term was 
permitted. The postpartum Papanicolaou smears 
were read as Class IV, and cone biopsy at 8 
weeks revealed definite invasive carcinoma. It 
was felt that the cervical trauma concomitant 
with vaginal delivery may have had a deleterious 
effect on a lesion previously confined to a small 
area of the cervix. 


This cause-and-effect relationship is not 
offered as a fait accompli. On the other 
hand, the probability is strong that, after 
delivery, the therapy indicated for the cervi- 
cal lesion will probably preclude additional 
childbearing. Elective cesarean section at 
term may be the conservative approach. At 
times, section hysterectomy is the procedure 
of choice. 

When the diagnosis of invasive carcinoma 
is modified as microscopic, early, very super- 
ficial, or questionable, the pregnancy should 
be given first consideration. The important 
element, time, must temper therapeutic 
judgment. Our experience has indicated 
that, for most patients, the pregnancy may 
continue to its successful conclusion. Re- 
sidual lesions may then be treated if the 
smear and biopsy remain positive. 

If the lesion which causes the positive 
cytology is “nonreversible, late,” the philos- 
ophy of early and intensive treatment is 
paramount unless unusual circumstances in- 
dicate a different course. 

The translation of the report of tissue 
examination into therapeutic activity is the 
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responsibility of the gynecologist. The 
elected course is more reasonable and more 
successful if the sense of urgency and the 
need for immediate action are properly 
evaluated. Lesions which are “reversible or 
nonreversible, early,” must not be consid- 
ered gynecologic emergencies. 


Summary and conclusions 

1. Cytology studies in pregnancy are ac- 
curate and useful. 

2. The presence of abnormal cells indi- 
cates the need for shallow, cold knife cone 
biopsy. Complications of this procedure in 
early pregnancy are few. Occasionally, in 
late pregnancy, there may be a justifiable 
delay in taking the biopsy specimen until 
after delivery. 


3. Lesions may be considered for therapy 
as I, reversible; II, nonreversible, early; III, 
nonreversible, late. 

4. Patients with reversible lesions should 
be delivered of their infants vaginally. 


5. Patients with nonreversible early lesions 
should probably be delivered of their infants 
by elective cesarean section. Specific therapy 
may be deferred until the postpartum period 
and should depend upon the smears and 
biopsy at that time. 

6. Nonreversible late lesions demand pri- 
mary therapeutic consideration. 


We are grateful to Dr. D. Southerland for his 
assistance and to Mrs. J. Wilson for secretarial 
service. 
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Psychological concomitants of 


premenstrual tension 
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WomMEN for uncounted generations have 
suffered the distressing mental and physical 
symptoms of premenstrual tension.’! The in- 
creased importance of women industry,” *° 
the recognition of the role of premenstrual 
tension as a factor in crimes of passion and 
violence,® *® and the significant advances 
in current endocrinologic research” ® have 
all contributed to an increased interest by 
the medical profession in this particular syn- 
drome. 

Many fruitful etiological hypotheses have 
been postulated to explain this phenome- 
non.* While there is evidence to support the 
various endocrinologic and hormonal the- 
ories, the frequent presence of premenstrual 
tension without any disturbance in physi- 
ologic balance lends support to the belief 
that its genesis will in part be found in 
psychological factors. 

While a number of writers have the- 
orized about the psychic factors related to 
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women’s menstrual functioning,” * 1% 16 
18 only a few’ * have specifically in- 
vestigated the combined psychological and 
psychiatric aspects of premenstrual tension. 
It was the conviction of this writer that a 
detailed and comprehensive study of a large 
sample population would give a more thor- 
ough understanding of the psychological 
factors involved in premenstrual tension, 
and thus contribute to a deeper and more 
meaningful appraisal of the entire symptom 
complex. 

The etiology of premenstrual tension has 
not yet been definitely established. At the 
present time there are three general the- 
ories which are usually considered: (1) the 
menstrual toxin reaction hypotheses postu- 
lated by Macht,’* Smith,”* and Stieglitz and 
Kimble,?* (2) the endocrine, edema, and 
hormonal change hypotheses of Greenhill,° 
Morton,’® Lamb,'* and others, and (3) the 
psychological hypotheses of Benedek and 
Rubenstein? and Suarez-Murias** which are 
associated with psychobiologic concomitants 
of menstruation. 

Psychologically, premenstrual tension 
seems related to the manner in which 
women accept their menstrual functioning. 
Since earliest time, the menstruating woman 
has been the object of much attention. 
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Chadwick’s* review of the history of ideas, 
superstitions, customs, and taboos associ- 
ated with the menses vividly describes the in- 
fluence of these factors on woman’s per- 
sonal, social, and economic life and empha- 
sizes especially the effect of menarche on 
the individual and her culture. 


It was the conviction of this writer that 


the feelings, attitudes, and beliefs that a 
woman has toward her menstrual function 
are significantly related to the degree of pre- 
menstrual tension which she experiences. 
Thus, the manner in which women con- 
sciously and/or unconsciously use the men- 
strual function to express their distress 
about pressing environmental stresses, diffi- 
culties in interpersonal relationships, con- 
flicts about their own femininity and their 
failure to conceive, as represented by the 
onset of flow, are proposed as psychological 
factors related to premenstrual tension. The 
purpose of this study was therefore to as- 
sess the relative degree of the premenstrual 
tension syndrome, then to explore those 
psychological variables presumed to be as- 
sociated with it. 


Methods 


The following six factors were hypothe- 
sized as being dynamically related to pre- 
menstrual tension: (1) intrafamilial rela- 
tionships; (2) general attitude to menarche 
and menses; (3) self-experience of menarche 
and menses; (4) acceptance of the feminine 
psycho-social role; (5) acceptance of the 
feminine psycho-sexual role; (6) self-con- 
cept. This investigation in addition explored 
a number of aspects of the menstrual his- 
tory of the 255 subjects; data which were 
thought to be clinically or psychodynam- 
ically related to premenstrual tension. 

The research methods involved the fol- 
lowing procedures: Two questionnaires were 
developed; one to explore and quantify the 
symptomatology of premenstrual tension, 
and the other a menstrual attitude inven- 
tory, designed to evaluate six hypothesized 
psychological variables. The first question- 
naire consisted of a 37 item scale measuring 
both the intensity and frequency of a num- 
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ber of psychological and physiologic symp- 
toms associated with premenstrual tension. 
The second inventory was a 180 item Likert 
type attitude questionnaire’* on which the 
subjects indicated for each item their feel- 
ings or experiences along a 5 point verbally 
anchored scale of “strongly agree, agree, un- 
decided, disagree, or strongly disagree.” ‘The 
Likert method of scale construction was felt 
to give the most meaningful and _ logical 
approach to the study of the attitudes, 
thoughts, feelings, and experiences in the 
problem under investigation. 

These questionnaires were given to a 
sample group of 255 women, ranging in age 
from 18 to 50, with the median age in the 
low 20’s. All subjects were drawn from 
parent-teacher organizations, industrial and 
factory workers, church groups, university 
students, wives of university students, and 
individual women who expressed a willing- 
ness to participate in the study. No subject 
was in the menopause. Educational level 
ranged from grade 9 to college. Seventy- 
two per cent. were single. 

These 255 subjects were divided into four 
groups. Group 1 consisted of 199 subjects 
who took the complete test once, with no 
consideration for the phase of their men- 
strual cycle. Group 2 was made up of 15 
subjects who were given the first test two 
days before the “anticipated” onset of their 
next menstrual flow, then were retested at 
the estimated period of ovulation, approx- 
imately 15 days after the first test. Group 3 
included 11 subjects who in order to coun- 
terbalance the order of presentation of the 
tests were given the first test during the 
opposite phase of the menstrual cycle; i.e., 
Group 3 was given the first test at the es- 
timated time of ovulation and were retested 
2 days before the onset of the next period 
of flow following the first test administra- 
tion. Group 4 consisted of 30 student nurses 
who were retested 28 days after the first 
test, irrespective of the phase of the men- 
strual cycle. It was hoped that this would. 
for the majority of these 30 subjects, ap- 
proximate in the retest session the same 
phase of the menstrual cycle that existec 
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during the initial testing. (The original ex- 
perimental design called for 30 subjects 
each in Groups 2 and 3 but, because of in- 
complete returns, only 15 retestings were 
obtained from Group 2 and 11 from 
Group 3.) 

Analysis of the data proceeded in three 
phases. The first phase involved an item 
analysis of the 180 item attitude inventory 
to identify those items which significantly 
differentiated between operationally defined 
groups of high and low premenstrual tension 
subjects. 

The second phase of the analysis involved 
correlation of the individual premenstrual 
tension score for each subject with the 
score on each of the 6 attitude subscales. 
This correlation matrix gave a statistical 
representation of the amount of association 
between the degree of premenstrual tension 
and the attitudes and feelings as measured 
by the 6 attitude subscales.: 

The third phase of the investigation in- 
volved the frequency analysis of the men- 
strual history items for all 255 subjects. A 
statistical comparison of these data was 
made between those 40 sybjects with high- 
est measures of premenstrual tension and 
those 40 subjects who indicated the least 
amount of premenstrual tension. 

Table I shows the coefficients of medial 
correlation®® between premenstrual tension 


Table I. Correlations between premenstrual 
tension and the 6 psychological 
concomitants (N = 255)* 


I II WI Iv V VI 


0.36 

0.20 0.55 

0.64 0.51 0.56 

0.41 047 0.48 0.56 

0.45 0.37 0.42 0.77 0.53 


*Key: PMT = premenstrual tension. 

I = intrafamilial relationships. 

II = generalized attitudes to menarche and menses. 
III = self experience of menarche and menses. 

IV = acceptance of the psycho-social roles. 

V = acceptance of the psycho-sexual roles. 

VI = self-concept. 
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and the 6 hypothesized psychological con- 
comitants. All 6 correlations were found to 
be positive and statistically significant at 
the 0.05 level of confidence, with 5 of the 
6 statistically significant at the 0.01 level. 

The respective levels of confidence indi- 
cate that such results could be obtained by 
chance only five times out of a hundred, or 
one time out of a hundred, and thus, the 
obtained result can be accepted as meaning- 
ful and significant and not due to chance 
alone. The positive correlations indicate that 
as the measure of premenstrual tension in- 
creased there is likewise an increasing meas- 
ure of so-called “pathology” or disturbance 
as measured by each of the attitude scales. 

The correlations with premenstrual ten- 
sion range from r = 0.16 for Subscale I, 
intrafamilial relationship, to r = 0.55 for 
Subscale III, self-experience of menarche 
and menses. It is thus evident, for Factor I, 
that premenstrual tension tends to be associ- 
ated with women who report increased fam- 
ily tensions and who regard their intra- 
familial relationships as less satisfying and 
less mature. With respect to Subscale 2, 
general attitude to menarche and menses, 
the more severe the premenstrual tension, 
the more frightening, misunderstood, and 
negative appear the attitudes and feelings 
toward menarche and menses (r = 0.45). 
For Factor III, self-experience of menarche 
and menses, increase in premenstrual ten- 
sion is highly associated with an increasing 
tendency to regard the actual menstrual 
phenomenon as a personal experience which 
is traumatic, painful, and the cause of much 
unhappiness and misery (r = 0.55). The 
second lowest but still positive and signifi- 
cant correlation, Factor IV, psycho-social 
role, indicates that increased premenstrual 
tension is associated with a tendency’for the 
woman to be increasingly ineffective in ac- 
cepting and fulfilling the feminine psycho- 
social roles expected of her (r = 0.22). In 
a similar way for Factor V, psycho-sexual 
roles (r = 0.29), those who are increasingly 
unable to fulfill maturely their feminine 
psycho-sexual roles are the women who re- 
port more intense and distressing premen- 


PMT 
PMT 
I 0.16 
II 0.45 
III 0.55 
IV 0.22 
V 0.29 
VI 0.34 


736 Paulson 


strual tension. Last, for Factor VI, self- 
concept, the correlation of 0.34 indicates 
that greater amounts of premenstrual tension 
are found in those women who have a more 
unsatisfactory self-image, who see themselves 
as less able than others to carry out the re- 
quirements of daily life, and who in general 
have a less positive self-concept. 


The 15 intercorrelations among the 6 psy- 


chological concomitants were all positive 
and significant at the 0.05 level of confi- 
dence. It is interesting to note, the high 
intercorrelations and close relationship be- 
tween attitudes to menarche and menses 
and self-experience of menarche and menses 
(r = 0.55). Of similar interest are the 
high intercorrelations between psycho-social 
roles, psycho-sexual roles, and self-concept, 
which one would of course expect because 
of the similar psychodynamics involved in 
these three variables. 

A multiple correlation of 0.58 shows that 
the three most effective scales in order of 
predicting premenstrual tension were self- 
experience of menarche and menses, general 
attitude to menarche and menses, and self- 
concept. 

Test retest reliability coefficients of 0.85 
and higher indicate no significant differ- 
ences arising from the temporal effects of 
administering the tests at the two crucial 
periods in the menstrual cycle: just before 
the menstrual flow and at the ovulative 
period. 


Correlations between individual 
premenstrual tension symptoms and 
total premenstrual tension scores 


In spite of the fact that 26 of the 37 pre- 
menstrual tension symptoms are primarily 
physiological, the 6 symptoms showing the 
highest correlations with total premenstrual 
tension scores are psychological in nature. 
These 6 symptoms in order of importance 
are: (1) decrease in general morale, (2) 
feelings of tension, (3) depressed feelings, 
(4) irritability, (5) resentment and hostility 
to others, (6) emotional and crying spells. 

The next 5 symptoms correlating most 
highly with the total premenstrual tension 
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score are all expressions of bodily and physi- 
ologic distress. These are in descending or- 
der of correlation size: (1) abdominal bloat- 
ing, (2) faintness and trembling, (3) in- 
creased fatigue, (4) low pelvic pain, (5) 
stomach cramps. 

The five symptoms correlated lowest with 
total premenstrual tension score are: (1) 
vomiting or nausea, (2) swelling of the 
ankles, (3) nasal congestion, (4) nose bleed- 
ing, and (5), least correlated of all, in- 
creased bursts of energy and activity, which 
is somewhat a surprise, as Israel’® has men- 
tioned this as a predominant factor in pre- 
menstrual tension. 


Analysis of the menstrual history data 


A number of facts relevant to the men- 
strual history were found to significantly 
differentiate the high and low premenstrual 
tension groups: 

1. Women with high premenstrual ten- 
sion experienced the discomforts earlier, 
they lasted longer, and they were of course 
much more distressing than they were for 
the low premenstrual tension subjects. 

2. The high premenstrual tension sub- 
jects reported more pain and discomfort in 
the first 3 years of their menstrual life than 
did the low premenstrual tension group. 

3. The high premenstrual tension sub- 
jects almost always experienced these dis- 
comforts with each and every period, where- 
as this was not so for the low premenstrual 
tension subjects. 

4. There was no significant difference 
statistically between the high and low pre- 
menstrual tension groups with respect to 
the regularity of their periods or the length 
of flow. However, the high premenstrual 
tension subjects reported a_ significantly 
heavier and more painful flow. 

5. Whereas 58 per cent of the mothers of 
high premenstrual tension subjects suffered 
painful menstrual and premenstrual dys- 
functions, only 27 per cent of the low pre- 
menstrual tension group reported their 
mothers as having such difficulties. If one 
thus asks to what extent a woman’s atti- 
tudes and feelings may be a result of ex- 
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posure to similar beliefs, feelings, and fears 
in significant female members in her en- 
vironment who also experienced menstrual 
discomforts, the evidence supports both the 
Lamb study’® and the hypothesis of this 
study that maternal attitudes and feelings 
are a predisposing agency to later premen- 
strual difficulties in the daughter. 

6. There were no significant group dif- 
ferences in the general state of health or re- 
actions to such psychosomatic type symp- 
toms as asthma, allergies, skin irritations, or 
hay fever. It would thus seem that psycho- 
logical conflicts, arising on the basis of dis- 
turbed intrafamilial relationships, attitudes 
toward and personal experiences of me- 
narche and menses, acceptance or rejection 
of psycho-social and psycho-sexual roles, 
and one’s self-concept and feelings of worth 
as a person gain their expression not through 
such psychosomatic manifestations as asth- 
ma and hay fever, etc., but through the 
psychic expression of premenstrual tension. 

7. While only 35 per cent‘of the low pre- 
menstrual tension subjects encountered in- 
cidents connected with sex which shocked, 
frightened, or disgusted them, 56 per cent 
of the high premenstrual tension group re- 
ported such experiences. The impact of such 
traumatic sexual experiences seems to be a 
psychologically significant factor which 
merits further exploration in assessing and 
understanding the manifold cause of pre- 
menstrual tension. 

8. Whereas 78 per cent of the high pre- 
menstrual tension group indicated increased 
sexual drives at specific periods throughout 
the month, only 37 per cent of the low pre- 
menstrual tension group indicated such in- 
creased drives. The question arises as to the 
*xpression of these sexual needs in those 
vomen with high premenstrual tension. Are 
hese sexual drives generally satisfied or, if 
eft unsatisfied, is the frustration of such 
lrives expressing itself through psychic man- 
festations in the premenstrual disorder? 
sensitive and careful exploration of such 
ersonally relevant information would seem 
ighly desirable to more fuily assess the 
lynamic factors of psychosexual function- 
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ing in women with increased premenstrual 
tension. 


Summary and conclusions 


That psychological factors play an im- 
portant role in the premenstrual tension 
syndrome has been clearly demonstrated. 
Those women who obtained higher scores 
on the premenstrual tension scale reported 
more disturbed intrafamilial relationship. 
Their attitudes toward menarche and men- 
ses were to a greater extent associated with 
psychological stress and unhappiness. They 
reported that their own menarchial and 
menstrual experiences were more traumatic 
and more painful than were the experiences 
of other women. In general, they portrayed 
themselves as more inadequate and less able 
to fulfill maturely the psycho-social and 
psycho-sexual roles which society and their 
own femininity expect of them. Finally the 
self-concept scale revealed a statistically sig- 
nificant tendency for increasingly negative 
atttitudes toward the self to be associated 
with increased premenstrual tension. From 
these factors, and from more detailed analy- 
ses of individual items making up the atti- 
tude inventory, it is clear that both in 
adolescence and in adulthood the woman’s 
attitudes, feelings, experiences, and interper- 
sonal relationships are significant in under- 
standing more fully the premenstrual tension 
syndrome. 

This study has demonstrated positive find- 
ings in support of the dynamic relationship 
between certain psychological factors and 
the intensity and frequency of premenstrual 
tension. The need for continuing analyses 
and deeper explorations of these and other 
psychological factors seem evident. This 
study without discounting the significance 
of hormonal and endocrinologic factors, has 
demonstrated several important psycholog- 
ical attitude clusters which have been found 
to be significantly related to heightened 
premenstrual tension. 


I wish to thank M. Erik Wright, M.D., Ph.D. 
and John Michael, Ph.D. for their stimulation 
and helpfulness. 
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Measurements of menstrual blood loss 
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MANY attempts have been made to accu- 
rately measure the volume of blood lost dur- 
ing menstruation. The methods usually em- 
ployed were direct measurement of the 
material obtained in vaginal cups, estima- 
tion of the volume from the weight of the 
material obtained, or estimation of acid 
hematin or iron content of the menstrual 
discharge.*** Although there was some simi- 
larity in results obtained the variations were 
generally so great that no established nor- 
mal has been universally accepted. 

As part of an over-all study of red blood 
cell production and destruction in women, 
menstrual blood loss in apparently normal 
women and in women who claim to have 
excessive menstrual flow has been investi- 
gated by a technique shown to yield highly 
accurate results. These studies are pre- 
sented. 


Methods 


Twenty-one volunteers, chiefly nurses, stu- 
dent nurses, and technicians at Parkland 
Memorial Hospital, who were in good 
health and who considered themselves to 
have normal menstrual flow were followed 
for a total of 54 cycles. Five additional sub- 
jects who considered themselves to have 
heavier than normal menstrual flow were 
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followed for a total of 13 cycles. None of 
these subjects were anemic at the time of 
these studies. 

Ten microcuries of radioactive iron 
(Fe®®) in the form of ferrous citrate was 
injected intravenously 10 to 14 days prior 
to anticipated menstruation. To prevent any 
loss from unexpected or excessive flow the 
participants were instructed to begin the 
use of vaginal tampons the day before an- 
ticipated menstruation, to change the tam- 
pons frequently, and to wear sanitary nap- 
kins as well. Tampons and napkins were 
collected in separate containers for the first 
and second 24 hour intervals. Those used 
during the remainder of the menstrual pe- 
riod were collected in a third container. In 
those patients without profuse menstrual 
flow, the tampons effectively absorbed all 
of the blood lost. Five milliliters of the sub- 
ject’s blood collected on the first or second 
day of menstruation was placed in a 16 
by 150 mm. test tube. By this time the circu- 
lating radioiron had been incorporated into 
the red blood cells. After freezing and thaw- 
ing the radioactivity of this specimen was 
measured as described below. 

A known volume of water, varying from 
350 to 1,500 ml. depending on the number 
and degree of saturation, was added to the 
dried tampons and pads. After thorough agi- 
tation the mixture was allowed to stand for 
24 to 48 hours. The tampons and pads were 
wrung out repeatedly and the suspension 
thoroughly mixed. This assured complete 
lysis of red cells and produced uniform dis- 
persion of the radioiron in the mixture. 


739 


740 Baldwin, Whalley, and Pritchard 


One hundred milliliter aliquots were 
placed in 500 ml. Erlenmeyer flasks and 10 
ml. each of concentrated hydrochloric and 
nitric acids were added to rid them of pro- 
tein or other insoluble material and to in- 
sure solution of the iron. Each flask was 
then placed on a hot plate in a ventilated 
hood and boiled slowly to complete dryness. 
After cooling, 10 ml. of concentrated hy- 
drochloric acid was added, and the sides 
of the flask washed down in the process. 
The flasks were stoppered, allowed to stand 
for 4 to 8 hours, and then warmed to as- 
sure complete solution of the residue. From 
these solutions precisely measured 5 ml. 
aliquots were placed in stoppered 16 by 150 
mm. test tubes. This volume represented the 
amount of radioactivity in 50 ml. of the 
original suspension. 

The radioactivity of each specimen and 
of the subject’s blood was then determined 
with a well-type scintillation counter and 
the volume of blood lost during each of the 
three intervals calculated by means of the 
following formula: 


Ml 
blood lost — 


acid digest activity x original vol. H.O 
activity of blood x 50 : 


Any clots were placed in a Waring 
Blendor with water, thoroughly blended, and 
the final volume measured. The activity of 
a 5 ml. aliquot was measured and_ the 
amount of blood contained in the clots de- 
termined as follows: 


Ml. __ activity of specimen x total volume 
blood lost — 


activity of blood 


All activities were at least 10 times greater 
than background activity. 

To check the validity of the method, 
widely varying amounts of blood pooled 
from the volunteers were added to tampons 
and pads. When treated as described above, 
the error in recovery was found to be con- 
sistently less than 0.5 ml. per 20 ml. 


Observations 

In the 21 subjects who believed they ex- 
perienced normal menstrual flow, the aver- 
age blood loss per period was 25 ml. and 
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Table I. Results in patients with normal 


menstrual flow 


Subject 


Menstrual loss (ml.) 


First 
day 


Second 
day 


Total 


| Hema- 
tocrit 
de- 
termi- 
nation 
flow (aver- 


(days) | age) 


Dura- 
tion of 


| 
| 


A. 


8 


oo 


a oo n ono aun oun 


5 44 
3 
3 


CO on 


oO 


OO 


ono 


| 
19 
4 13 
4 12 
B. B. 15 1 38 
7 15 44 
5 15 
L. H. 8 24 39 
i4 30 
jJ.c. 7 11 40 
11 16 
M. H. 12 9 24 39 . 
17 12 35 f 
17 9 29 
6 19 37 
‘ 10 44 
‘ 12 55 
J. $. 20 42 le 
1 99 ‘ 
10 
R. H. 16 48 f. 
392 
18 te 
O. 14 44 
16 
12 h 
P. T. 11 17 44 
18 
n 
N. O. 5 18 11 | 
7 19 
3 34 
G. C. 11 29 51 
7 14 L 
9 9 
G. S. 15 21 46 13 
8 10 27 i 
21 — 28 ] 
I. B. 7 4 95 41 
11 11 38 | 
14 7 33 
12 27 11 
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Table I—Cont’d 


Hema- 
tocrit 
de 
Menstrual loss (ml.) — 

nation 
First \Second| (aver- 
Subject day | day | Total age) 


cS) 


B. M. 7 40 


14 


N. R. 


Average 


varied from 10 to 55 ml. Of the total vol- 
ume of blood lost an average of 11 ml. was 
lost on Day 1, 8 ml. on Day 2, and 6 ml. 
throughout the rest of the period. The aver- 
age duration of flow was 4 days and ranged 
from 3 to 7 days. The mean hematocrit de- 
termination was 42; it varied from 36 to 53. 
There was no apparent correlation between 
the amount of menstrual blood lost and the 
hematocrit determination in this group. 
These results are shown in Table I. 

In the 5 subjects who considered their 
menstrual flow to be greater than normal, 
the average blood loss was 126 ml. and 
ranged from 50 to 312 ml. per period. The 
average duration of menstrual flow was 5 
days and ranged from 4 to 7 days. The 
mean hematocrit determination was 41, with 
a low of 37 and a high of 48. These data 
are summarized in Table II. 

There was considerable variation in the 
amount of blood lost by the same subject in 
different menstrual periods in both the 
group that was considered normal and the 
froup with a history of excessive bleeding. 
lhe volunteers were able to assess correctly 
any appreciable change in amount of men- 
strual flow. In this series there did not ap- 
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pear to be any relationship between the 
duration of the period and the amount of 
blood lost nor between the size of the pa- 
tient and the amount of flow. 

In the group of subjects who felt that 
they menstruated normally the amount of 
iron lost in the form of hemoglobin ranged 
from 5 to 26 mg. and averaged 12 mg. per 
period. To compensate for this loss would 
require the additional daily absorption from 
the intestines of 0.2 to 1.0 mg. and on the 
average 0.4 mg. per day. With an ordinary 
diet this should present no problem. 

In the group of patients who considered 
their menstrual blood loss to be excessive 
the total amount of iron lost as hemoglobin 
per period was as much as 150 mg. in one 
patient. This patient (S. H., Table II) was 
first seen 2 years before complaining of ex- 
cessive menstrual flow during the previous 7 
months. Hemoglobin concentration at that 
time was 7.6 Gm. per 100 ml. The anemia 
promptly disappeared after therapy with 
1,500 mg. of iron-dextran given intramus- 
cularly. Uterine curettage revealed no ab- 
normality but was followed by a marked re- 
duction in menstrual flow. The relief was 


Table II. Results in patients with excessive 
flow 


Hema- 
tocrit 
de- 
Dura- | termi- 
tion of | nation 
First | Second flow | (aver- 
Subject day day | Total | (days) | age) 


M. H. 5 31 47 
36 


Menstrual loss (ml.) 


Average 


29 46 
|_| 13 32 
F. S. 12 9 28 40 
19 22 45 
6 15 30 
B. M. 5 10 26 42 
7 9 22 
8 z 20 
mz 17 10 29 44. 
8 7 
11 8 25 
11 53 88 
S. H. je 44 312 41 
85 30 127 : 
34 49 101 37 
29 44 88 
37 53 116 
21 21 66 
M. L. — — 104 
M. H. 54 37 119 38 
76 92 207 
101 84 
P| 52 48 126 4] 
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transient, however, and with the return of 
profuse menstrual bleeding the hemoglobin 
level slowly fell to about 10 Gm. per 100 ml. 
Therapy with oral iron corrected the ane- 
mia. She subsequently has been able to main- 
tain a hemoglobin level of 13 to 14 Gm. per 
100 ml. even though she has continued to 
bleed quite heavily, losing as much as 150 
mg. of iron per menstrual period. The rea- 
son for the excessive bleeding is unknown. 
The duration of each period is not abnor- 
mally long. Secretory endometrium has 
been demonstrated several times by endo- 
metrial biopsy. Studies of the blood coagu- 
lation mechanism have revealed no abnor- 
mality. Several months after these studies 
were carried out, the patient became preg- 
nant and was delivered at term without dif- 
ficulty. Blood loss was not excessive and 
exploration of the uterine cavity revealed 
no abnormalities. Since delivery, menstrual 
blood loss has again been quite profuse. 


Comment 


These observations indicate that women 
who state that their menstrual periods are 
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normal in so far as the amount of blood lost 
usually lose very little blood. Furthermore 
they are cognizant of any appreciable in- 
crease or decrease in the amount of flow. 
Consequently, in most instances by careful 
questioning of the anemic woman it can be 
ascertained whether or not the anemia is 
most likely due to loss of blood at the time 
of menstruation. 

Since women who stated that they men- 
struated normally lost on the average only 
12 mg. of iron in menstrual blood per pe- 
riod, the iron conserved by the amenorrhea 
of pregnancy would average only about 120 
mg. Thus the amount of iron conserved is 
small compared to the total iron require- 
ments of pregnancy. 

Women with excessive menstrual blood 
loss certainly can become severely anemic 
due to iron deficiency. If the diet is supple- 
mented with iron the anemia can be cor- 
rected even though the excessive blood loss 
persists. 


Vaginal tampons used in this study were 
kindly supplied by Dr. Clayton L. Thomas, 
Tampax Incorporated, Palmer, Massachusetts. 
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The origin and form of the Brenner tumor 


LESLIE B. AREY, Pu.D. 
Chicago, Illinois 


SEVERAL different sources have been 
advocated as the stem tissue of Brenner 
tumors. In only a few instances, however, 
has any direct evidence been advanced in 
support of such claims. It is the purpose of 
the following communication to present the 
first reconstructions of total tumors ever to 
be reported and to offer proof that these 
particular specimens connect directly with 
thickened germinal epithelium on the sur- 
face of the ovary, which is their obvious 
mother tissue. 


Historical 


Since the discovery of the Brenner tumor 
by Macnaughton-Jones't several hundred 
specimens have been described in the clini- 
cal literature. Speculation as to the source 
of origin of this neoplasm has been wide- 
spread, but the more popular claims can 
be reduced to some five categories. These 
will be briefly reviewed. 

Origin from Walthard cell masses. The 
most common view in the past has identified 
the source material of Brenner tumors with 
those subepithelial masses in the ovary, long 
associated with the name of Walthard.” 
The chief proponent of this theory was 
Meyer.'® More recently Reagan’ studied 
one specimen in which some of these masses 
could be traced as cords that extended into 
the underlying tumor. If such masses are 
truly the primary progenitors of tumors, 
they must be distinguished from extensions 
of tumor masses that can be shown to grow 
secondarily toward the ovarian surface and 
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even come to press and expand against the 
superficial covering. This basic differentia- 
tion was not considered by Reagan and 
hence the finding, as reported, cannot be 
accepted as critical, satisfactory evidence 
concerning a primary source of origin. 

Growth inward from subepithelial inclu- 
sions of Walthard, if proved, would still 
stand a step away from the ultimate source 
of origin. Plaut'® argued that it is illogical 
to insist that all of these subepithelial 
structures are embryonic “rests,” as Walt- 
hard?" and Akagi’ believed, and he expressed 
the conviction that they can originate 
during postnatal life from the peritoneal 
epithelium. In agreement, Meyer’ held that 
the origin of the Walthard tissue is difficult 
to trace, although he took the position that 
it derives from the germinal epithelium. 
Meeker,” reporting a case, stated that 
“some of the nests were connected with 
strands of cells extending from the surface 
of the ovary.” This seems to be the only 
published record of such continuity, and 
the claim rests upon a bare statement. Later 
Fox,® in an attempted restudy, said that the 
statement could not be confirmed because 
some of the original sections were no longer 
available. 

Origin from germinal epithelium. A direct 
connection of Brenner tissue with the modi- 
fied peritoneal epithelium of the ovarian 
surface was reported by Plaut,’* but only 
as an unsupported statement. Arey® pub- 
lished a preliminary account of direct con- 
nections with a plaque of thickened 
epithelium in several specimens. The slides 
and reconstructions had been exhibited at 
a regional meeting of the American Associa- 
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Fig. 1. Drawing of a model of the small, well-developed tumor No. 1, viewed from above and 
the left. To show better some of the main branching systems, certain confusing details, and 
especially deeper systems, have been omitted. (x33.) 


tion of Anatomists in the preceding year. 
The present communication is a definitive 
exposition of this same material. 

Origin from the rete ovarii. Direct con- 
nections of a Brenner tumor with the rete 
were traced in serial sections by Greene*® 
in two specimens, by Stohr’® in two speci- 
mens, and by Stange and Schaumkell’* in 
one specimen. Schiller’? had been the first to 
suggest such an origin, but his observations 
on a single specimen seem to have been 
limited to the interpretation of intermediate 
stages located along an axially cut rete 
rather than to the serial tracing of actual 
continuities to the microscopic tumor in 
line. Fauvet® also found some rete tubules 
in an ovary that were altered by becoming 
layered or virtually solid. On the contrary, 
Kleine” believed that the relation to the rete 
had not been proved by Schiller or Fauvet. 
He preferred to assign the origin of these 
tumors to the rudiments of the epoophoron, 
which he thought had been misinterpreted 
by those authors. 

Origin from teratomas. Jondahl, Dockerty, 
and Randall® have suggested a tumorous 
origin on the basis of having found a 


Brenner tumor in the wall of each of four 
pseudomucinous cysts, two dermoid cysts, 
and one malignant teratoma. By contrast, 
in a complete reversal of deductive thinking, 
Meyer’ and Novak" interpreted the mucin- 
ous portions of mucinous cystadenomas as 
taking origin from the tissue elements of the 
Brenner tumor itself. Moreover, ‘Kleine’’ 
asserted that his study of 166 specimens of 
ovarian teratomas in the Heidelberg Clinic 
confirmed Meyer’s experience on teratomas 
by failing to reveal any Brenner tissue in 
this type of tumor. 

Origin from ovarian stroma. Greene® con- 
ceded a multiple origin for the Brenner 
tumor and added a new source, based on 
finding some specimens that either seemed 
to show invasion by reticular fibers or else 
appeared to blend into the stromal tissue 
An alternative interpretation to such alleged 
metaplasia seems possible, which would re- 
gard these specimens as regressive rathe1 
than developing stages of Brenner tumors 
Such a condition could well be earmarked 
by a loss of discreteness and by an invasion 
of stromal connective tissue. Gargulio 
speculated somewhat differently concerning 
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a stromal, nonepithelial origin for the tumor. 
On the basis of claims of “cytonuclear 
analogies,” he assumed that both the stromal 
and the tumor cells had a common mes- 
enchymal origin and histogenesis. 


Observations 


Two ovaries containing young specimens 
of Brenner tumor have come to attention 
and study, both of which furnish direct 
evidence concerning the origin of this con- 
troversial neoplasm. 

Ovary No. 1. A small tumor was dis- 
covered in this ovary by Dr. D. O. Manshart, 
when pathologist at Passavant Memorial 
Hospital, Chicago. It was recognized in the 
study of routine autopsy material from a 
woman 54 years old who died of an intra- 
cranial tumor. The ovaries were small, 
deeply fissured, and fibrotic; one contained 
a fibrous mass 5 mm. in diameter. The 
region of the ovary, well away from the 
hilus, containing this mass was sectioned 


serially at 7 » and the full series was then 
stained in hematoxylin and eosin. The series 
of sections included all of the mass except 
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a tangential portion of the periphery at one 
lateral margin. Inspection proved that the 
sections contained many epithelioid “islands” 
of the typical Brenner sort. I am indebted 
to Dr. Manshart, who first appreciated the 
possible significance of this specimen, for 
the privilege of studying it in detail. In 
order to understand correctly the mor- 
phology and relations of the tumor, a card- 
board model of its total epithelial com- 
ponents and of the neighboring ovarian 
epithelium was constructed at a magnifica- 
tion of 100 diameters. 

A somewhat simplified representation of 
the total model is shown as Fig. 1, which 
is a view looking toward the ovarian epithe- 
lium from above and the left. A substantial 
part of the deeper structures has been 
omitted from the drawing in order that the 
main systems of cords nearest the observer 
can be seen to better advantage. Otherwise, 
stereoscopic photographs would have been 
necessary to make the relations clearly 
intelligible. The epithelial component of the 
tumor proved to be a single system of 
branching strands, with no separate masses 


Fig. 2. Drawing of a model of tumor No. 1, viewed from the right side. Only the more 
superficial systems of cords, nearer the eye, have been included. The slender, stalked connection 
of the tumor mass with the superficial ovarian epithelium shows plainly. (x33.) 
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(“islands” or “nests”) such as have been 
described by writers since the first discovery 
of this tumor. All vacant spaces in the 
illustration, between the cords, represent 
territory that was occupied by the charac- 
teristic stroma of altered connective tissue. 
Fig. 1 shows the horizontal spread of the 
trabeculate system fairly well, but the third 
dimension, that of depth, is naturally some- 
what inadequate. The considerable depth 
from the ovarian surface inward is better 
displayed in Fig. 2, which views the tumor 
and ovarian epithelium laterally and from 
the right side. Here, again, the peripheral 
branchings that are near the eye have been 
drawn correctly, whereas those farther from 
the observer have been omitted in order to 
avoid the confused picture that would other- 
wise exist. 


An important feature, not yet mentioned, 
is that the epithelial cords radiate or fan 
out from a focal point where a single, con- 
necting cord joins the entire ramifying 
system with the epithelium that surfaces the 


Fig. 3. Drawing of a 
detail-model of tumor 
No. 1, showing the 
plaque of stratified epi- 
thelium that was inset 
into the ovarian surface 
and the connection of 
the proximal portion of 
the stalk to it. The con- 
ical downgrowth at the 
right may represent an 
incipient or abortive pro- 
liferation of the same 
sort that produced the 
tumor in this ovary. 
(300. ) 
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ovary (Fig. 2). Accordingly, in this particu- 
lar specimen, at least, the epithelial com- 
ponent of the tumor is a_unit-complex 
composed of systems of ramifying cords. All 
such systems diverge from a slender stalk 
that arises directly from the superficial epi- 
thelium about the ovary. Wholly different 
from this stalk are two relatively large 
epithelial masses that lie in close proximity 
to the germinal epithelium but remain 
separate from it. These are seen in Fig. 2, 
where one overlies the other. They are quite 
different in nature from the far slenderer 
stalk. They are merely offshoots from a main 
branch of the tumor that grew toward the 
germinal epithelium and, when further 
progress in this direction was blocked, en- 
larged terminally like clubs. If viewed in a 
sample section, they could be interpreted as 
Walthard “islands.” If such a mass were 
traced back to the tumor proper, it could 
be interpreted falsely as the primary source 
of the tumor, and this has apparently been 
done in the past.’® 
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Fig. 4. Photomicrographs through the plaque of tumor No. 1. A, At the level of the insertion 
of the stalk. B, At the edge of the inserted stalk. The paler, larger, axial cells and the smaller, 
peripheral cells of the Brenner tumor and its stalk continue into the thickest portion of the 
plaque, but the greatest expanse and penetration of pale cells do not show at this level. At 
the right is a tiny downgrowth, suggestive of an incipient (or abortive?) tendency toward 


sprouting. (<270.) 


The connecting stalk does not join the 
typical germinal epithelium surfacing the 
ovary but passes into a thick epithelial 
plaque, which is a stratified cellular inset 
into the ordinary sheet of simple epithelium 
(Fig. 3). It corresponds to the specializations 
known as Walthard islets of intraepithelial 
location. This plaque is 225 pw by 340 p 
in surface measurements and 105 yw in 
greatest thickness. Its thickest part is a 
region above the insertion of the stalk, and 
here the stratified epithelium rises up like 
a dome, as the sections reproduced as Fig. 
4 show. This thickened mass contrasts with 
the ordinary cuboidal epithelium on the 
ovarian surface, which is about 5 wp in 
thickness. A cardboard model of the plaque 
and its relation to the proximal portion of 
the stalk was constructed at a magnification 
of 740 diameters and is reproduced here as 
1 drawing (Fig. 3). 

The structure of the plaque demands 
urther comment. The same kind of ele- 
nents, and in the same arrangement, occur 
in the plaque, stalk, and cords of the tumor. 
in each site, centrally, there are large, pale 
ells with a prominent, pale nucleus; the 
‘xtreme periphery is characterized by small 
ells with smaller and more chromatic nuclei. 
Che core of large, pale cells of the tumor 
cords continue through the stalk and, 
eyond it, expand into a swollen club within 


the most elevated region of the plaque 
(Fig. 4). Here they constitute a large part 
of the knobbed portion of the plaque and, 
at the region of farthest penetration, even 
reach the free surface. The more peripheral 
cells about this core are like those of the 
rest of the plaque. Their nuclei have a fair 
amount of chromatin distributed in many 
small masses, as is also true of the nuclei 
of the germinal epithelium in general. 

Many of the large, pale nuclei of the 
plaque, stalk, and tumor cords have a 
longitudinally grooved nuclear membrane. 
This groove, although a characteristic fea- 
ture of the Brenner tumor cell® * *° is not 
specifically diagnostic, since it is formed in 
some other parts of the normal body, in- 
cluding occasional examples in the ordinary 
germinal epithelium.? 

The similarity or identity between the 
central and the peripheral cell types in the 
cords of the tumor, in the stalk, and in the 
plaque is so close, in addition to the.direct 
continuity of these parts, as to make any 
interpretation other than a genetic one seem 
wholly unreasonable. 

In another part of the plaque there is a 
small, conical downgrowth into the ovarian 
stroma that extends through three sections 
(Figs. 3 and 4, B). The basal (or peripheral) 
cells are of the small, darker, nucleated type; 
the more apical (or central) cells have the 
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larger, paler type of nuclei, some of which 
are creased longitudinally. This suggests the 
possibility that the downgrowth represents 
a site of incipient or abortive sprouting, 
similar to that which gave rise to the present 
tumor. As will be seen, multiple sprouts are 
a characteristic feature of the second speci- 
men, which will be described next. 

Ovary No. 2. The second tumor was 
obtained at operation from a woman 49 
years old on whom a complete hysterectomy 
and bilateral salpingo-oophorectomy were 
performed because of functional bleeding 
and multiple fibroids of the uterus. The 
ovaries were negative grossly, except for the 
presence of a few cystic follicles. In addition, 
the left ovary showed adhesions. A sample 
section of this ovary, made routinely, gave 
evidence of a Brenner tumor, and serial 
sections were then made from the rest of the 
block, every fifth section being saved. This 
series consists of 57 sections cut at 7 yp, 
and stained with hematoxylin and eosin. 
Since it is a skip series, these slides survive 
from a total of 285 sections cut. The exist- 
ence, in some sections, of a _ rootlet-like 
relation to a surface plaque was noticed by 


Fig. 5. Drawing of a 


model of tumor No. 2. 
Four downgrowths des- 
cend from a_ thickened 
plaque inset into the sur- 
face epithelium of an 
ovary. The second and 
third rootlets from the 
left continued beyond the 
confines of the tissue sec- 


tioned. (x90.) 


Dr. +. T. Hertig, pathologist of the Boston 
Lying, i: Hospital. Remembering the stalked 
condition of the specimen in ovary No. 1, 
which I had described to him some time 
previously, Dr. Hertig generously sent me 
the series of sections for detailed study. To 
aid in understanding the relations, a card- 
board model was constructed from all oi 
the sections in the series, at a magnification 
of 150 diameters (Fig. 5). 

At the pole of the ovary opposite to th 
hilus there is a stratified, cellular plaqu: 
within the germinal epithelium, which meas 
ures 1 mm. in breadth. The term “breadth’ 
designates the shortest surface diameter o 
the plaque and also coincides with the plan 
of vertical sectioning. Computing the lengt! 
of the plaque from the number and thicknes 
of the sections in the series gives 1.77 mm 
but this measurement is short of the com 
plete length because the series of section 
fails to include one end of the plaque. Th 
modeled plaque in surface view is roughl 
an ovoid disk, constricted markedly abot 
midway so that it approaches a figure-o 
eight shape (Fig. 5). All of the downgrowt! 
from this plaque into the ovarian corte? 
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presently to be described, come off close to 
the complete end of the plaque (in sections 
5 to 16 of the skip series, representing sec- 
tions 25 to 80 of the full series). The re- 
maining skip sections (17 to 57) are of the 
plaque only, so that the incompleteness 
beyond this ending entails no particular loss. 
The thickness of the plaque ranges from 
0.03 to 0.1 mm. Structurally it exhibits the 
cellular characteristics of a Brenner tumor. 
Basally there are small cells; higher layers 
of cells are larger with large, pale nuclei, 
some of which are grooved. 

The plaque has four rootlet-like down- 
growths extending into the cortical stroma 
of the ovary. The first, on the left of the 
model as drawn in Fig. 5, appears in sections 
9 to 14 of the skip series, or what would 
have been 25 sections of the complete series. 
Only one skip section (14) is connected with 
the plaque proper, the remaining five sec- 
tions belonging to a solid cord that turns 
at a right angle, parallels the surface of the 


ovary, and, enlarging rapidly, ends blindly. 
Throughout it conforms to the cellular 
characteristics of a Brenner tumor (Fig. 
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6, A). The greatest length of the down- 
growth is 0.28 mm. 

The second rootlet from the left in Fig. 
5 is a relatively sturdy column, 0.4 mm. 
long. It is sectioned roughly lengthwise 
(Fig. 6, A and B), and sections 1 to 11 
of the skip series are involved. Sections 1 and 
2 of the series are located at the side of the 
lower end of the column. They do not com- 
prise a natural ending, and presumably the 
column continued farther into a part of 
the ovary not included in the sectioned block 
of tissue. The tissue of the columnar down- 
growth is typically of the Brenner sort and 
shows no notable difference from that of 
the parent plaque. 

The third rootlet from the left in Fig. 5 
begins at section 16 of the skip series and 
continues as a slender, canalized cord (0.33 
mm. long) until section 3 is reached 
(Fig. 6, A and B). At this level the cord 
passes abruptly into a relatively large mass 
which is 0.4 mm. in greatest diameter and 
has lost no size in section 1. It certainly 
continued further and must be considered 
in relation to three neighboring similar 


ig. 6. Photomicrographs through the plaque of tumor No. 2. A, At the left is a section 
hrough the hollow stalk of rootlet No. 3; midway, the stalk of rootlet No. 2 is cut lengthwise 
‘s it arises from the plaque; at the right is a section through the expanded terminal portion 
f rootlet No. 1. B, At the lower left is a section through the stalk of rootlet No. 3, here very 
lender and hollow; from-the plaque arises the stout stalk of rootlet No. 2, which in this section 


hows a short (left) and long (right) portion. (x200.) 


masses of about the same size. One of these 
three is represented in skip sections 1 to 12, 
whereas the other two occur in sections 
1 to 2 only. How far all three continued 
beyond the present series of sections is con- 
jectural. They do not connect with each 
other, nor do they join any of the four 
rootlets. It is not illogical, however, to 
suspect that they may have been a part of 
the third rootlet system, just described. All 
of them, and the enlarged terminal portion 
of the third rootlet, are so typically Brenner- 
like in cellular composition as to stand com- 
parison with any solid cord of a typical 
Brenner tumor. The slender cord that acts 
as the stem rootlet of the third downgrowth 
is canalized, but all of the four layer masses 
are solid. The stroma adjacent to these four 
masses is condensed, but not so altered as 
in the characteristic condition in a larger 
and older tumor. 

The fourth rootlet from the left in Fig. 5 
is the smallest of all. It arises in section 11 
of the skip series, continues as a very slender 
cord in 12 and then passes abruptly into a 
spheroidal mass which ends at 16. It is 0.16 
mm. long, and more or less hollow through- 
out. This downgrowth is the feeblest expres- 
sion of tumor genesis of the 4 rootlets. 

The connective tissue adjoining the stalk 
of the tumor in ovary No. 1 or surrounding 
the four rootlets in ovary No. 2 had not 
undergone the full fibrous changes and 
altered stainability of a typical Brenner 
tumor. This circumstance correlates with 
juvenile states of tumor histogenesis in these 
parts. 


Comment 


In the two ovaries there are six down- 
growths from the two superficial epithelial 
plaques that qualify as insets of the type 
known as Walthard islets. The several down- 
growths can be grouped into three progres- 
sive stages that indicate how a typical 
Brenner tumor may arise and develop: 

Stage 1. The earliest stage is characterized 
by a primary stalk that has not yet expanded 
terminally into a thicker cord. The simplest 
possible representative of this condition is 
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the tiny projection in the first ovarian 
specimen (Figs. 3 and 4, B). Considerably 
more advanced is the short rootlet, described 
as No. 4 in the second ovarian specimen 
(Fig. 5). Perhaps also in this category is the 
stouter neighboring rootlet, No. 2, the total 
extent of which was not determinable (Figs. 
5 and 6). On the other hand, it may belong 
to the next stage. 

Stage 2. A definite developmental advance 
is established when the primary rootlet 
expands into a more robust mass or strand, 
comparable to typical Brenner cords. An 
excellent example is afforded by rootlet 
No. 1 of the second ovarian specimen (Fig. 
5). Its enlarged terminal part is short but 
is typically like the epithelial strands of a 
Brenner tumor (Fig. 6, A). A neighboring 
rootlet, No. 3, began as a slender, elongate 
stalk (Fig. 6). Its enlarged continuation 
(Fig. 5) extended beyond the limits of the 
block of ovary sectioned, and it is possible 
that it connected with three similar but 
isolated masses located nearby. 

Stage 3. At the end of this progressive 
series is the complete, small tumor of the 
first ovarian specimen, with its long and 
slender connecting stalk (Figs. 1 to 3). 

It is superficial to dismiss the several out- 
growths of ovary No. 2 as belonging~ to the 
category of subepithelial Walthard inclusions 
and to let the consideration rest there 
Obviously in their present state some, if not 
all, of the rootlets would fall into thi: 
category, as it is ordinarily regarded. Bui 
the importance of this series of growths i 
to indicate that such masses in the ovary 
are potential or incipient tumors. That som: 
might have been destined to remain in ‘ 
state of arrest and others to go on to th 
frank tumor stage is inconsequential. Th 
main lesson to be learned from both of thes: 
ovarian specimens is that they demonstrat 
a complete tumor and several intermediat 
stages, each of which is corinected wit 
modified surface epithelium (an include 
Walthard islet) by an epithelial stalk. T! 
simplest and most direct .interpretation 
that they illustrate stages of origin an 
development. 
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The only other source of origin for the 
Brenner tumor that has gained serious con- 
sideration is based on the reported connec- 
tion between Brenner cords and_ hilar 
components that have been diagnosed, not 
without dissent, as rete tubules. Although 
several workers have favored this interpre- 
tation of origin, none has provided proofs 
of the full relations by offering reconstruc- 
tions of the region in question. Neither has 
any of these proponents demonstrated the 
continuity of such local hilar structures with 
the tumor as a whole. 


Conclusions 


Specimens of Brenner tumor from two 
ovaries have been completely reconstructed 
and are described and illustrated. 

These specimens offer direct and progres- 
sive evidence of an origin of this neoplasm 
in these ovaries from the so-called germinal 
epithelium of the ovarian surface. More 
specifically, the source material is an inset of 


specialized epithelium in the form of a 
plaque that represents one type of Walthard 
islet. 
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A plaque on ovary No. 2 bears four root- 
like downgrowths, illustrating a range of 
developmental complexity from a simple 
epithelial rootlet to an epithelial stalk that 
expands terminally into a mass (or strand?) 
identical with a Brenner cord. Random sec- 
tions, missing the continuities, give the 
erroneous impression of containing isolated, 
subepithelial “Walthard inclusions.” 

A plaque on ovary No. | is connected with 
a typically complex tumor mass by a slender 
epithelial stalk. This plaque also bears a 
tiny downgrowth, the smallest and simplest 
found. 

Plaques, stalks, and tumor cords show the 
same characteristics of cellular structure and 
arrangement. 

Reconstruction of the typical specimen of 
well-developed tumor in ovary No. 1 proved 
that it consisted of a set of intricately 
branching epithelial cords. All of these 
branching systems radiated from a focal 
point at the tip of the common stalk. 

No separate masses or “islands,” such as 
have been customarily described for many 
years, exist in this well-developed specimen. 
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Struma ovaril 


A report of 7 cases and a review of the subject 


CYRIL C. MARCUS, M.D.* 


STEWART L. MARCUS, M.D. 


New York, New York 


ALTHOUGH it is not uncommon to note 
fragments of thyroid tissue in benign cystic 
teratomas (dermoids) it is rare to 
encounter an ovarian tumor composed largely 
of such tissue. The term “struma ovarii’” is 
assigned to the ovarian neoplasm in which 
thyroid tissue is the predominant constituent. 

‘Boettlin,® in 1889, was the first to describe 
the occurrence of thyroid tissue in a benign 
cystic teratoma of the ovary. The first 
published cases of true struma ovarii were 
by Von Kahlden** in 1895 and Gottschalk’® 
in 1899, both of whom considered the tumor 
to be derived from the ovarian follicles. 
Gottschalk** noted a malignant area in one 
section of the tumor and therefore designated 
the neoplasm “folliculoma malignum.” 

Other theories of histogenesis have also 
been considered. Kretschmar,”° in 1901, de- 
scribed a case similar to that of Gottschalk*® 
and believed the tumor to be an endotheli- 
oma. He subsequently decided that the tissue 
was thyroid although he believed it to be 
metastatic from the thyroid gland.** 

Pick,*® in 1902, was probably the first to 
appraise the relationship of thyroid tissue 
to dermoid tumors of the ovary. He con- 
cluded that tumors containing thyroid tissue 
were teratomatous, and he assigned the 
appellation “teratoma strumoides thyroideale 
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ovarii” to such lesions. Pick*® believed that 
thyroid tissue proliferated in such teratomas 
while other elements were suppressed. Bell,’ 
in 1905, contended that this tumor resulted 
from degenerative changes in a _pseudo- 
mucinous cystadenoma, while Bauer,* in 
1914, believed that this lesion was really a 
cystadenoma of the ovary resulting from 
downgrowth of the surface epithelium in 
thyroid-like arrangement. 

While it is true that struma ovarii is 
occasionally found associated with a pseudo- 
mucinous cystadenoma, there is now general 
agreement that this tumor is composed of 
genuine thyroid tissue and represents uni- 
lateral development in an ovarian teratoma. 
That it is composed of true thyroid tissue is 
supported by the finding of larger amounts 
of iodine than are normally encountered in 
the ovary; by the staining qualities of the 
colloid material; by the evidence of 
functional activity afforded by the hyper- 
thyroidism present in certain cases; and by 
the occurrence of typical pathologic thyroid 
changes, including malignant proliferation 
in a small number of cases. 

The purpose of this paper is to report 7 
cases of struma ovarii treated at The New 
York Lying-In Hospital and to review briefl, 
the subject. The essential clinicopathologi« 
features of the 7 patients are summarized i 


Table I. 


Clinical features 


Incidence. Smith,** in 1946, collected 15: 
cases of struma ovarii from the world litera 
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ture. In a more recent review, Brocq and 
associates’ determined that 233 cases had 
been reported up until 1959. The true inci- 
dence of struma ovarii in relation to ail 
ovarian tumors is difficult to appraise be- 
cause of variance in diagnostic criteria. 
Series which report a relatively high inci- 
dence may be including teratomas in which 
only a small fragment of thyroid tissue is 
encountered; such a lesion should not be con- 
sidered a struma ovarii. 

Age and parity. The age range of the 7 
patients in this series, as noted in Table I, 
was 23 to 63 years; 4 of the 7 patients were 
under the age of 39 years. Ovarian tumors 
containing thyroid tissue have been reported 
in all age groups, including children.** In 
Smith’s large series,*° the average age in 139 
cases was 42 years. 

Four of the 7 patients in this series were 
nulliparous. A review of the literature fails 
to suggest a distinct relationship between 
parity and susceptibility to struma ovarii. 


Symptomatology. Pain was the chief com- 
plaint in 4 patients in this series; in 2 others, 
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an ovarian mass was noted on routine pelvic 
examination. The vast majority of strumas 
are asymptomatic like many other ovarian 
tumors and are not diagnosed until the de- 
velopment of various symptoms related to 
mechanical difficulties, such as torsion, or to 
pressure on adjacent organs because of in- 
creasing size. The actual diagnosis of struma 
ovarii is rarely made until examination under 
the microscope. 

A fascinating aspect has been the 
occasional occurrence of thyrotoxic signs 
and symptoms associated with struma 
Ovarii.® ® 16; 18, 19, 22, 24, 26, 28,35 Tn certain cases, 
this relationship was not recognized until 
after regression of symptoms following re- 
moval of the ovarian tumor.?” *° In other 
patients, removal of the ovarian struma re- 
sulted in enlargement of the thyroid 
gland’* ** or in the actual appearance of 
symptoms of hyperthyroidism.*® In Smith’s 
collected series,*° cervical goiter was noted 
in 16 per cent of 153 cases. It has been 
estimated that 5 to 6 per cent of ovarian 
strumas produce thyrotoxicosis. 


Fig. 1. A well-differentiated area of an ovarian struma showing large follicles with 
low cuboidal epithelium and a delicate connective tissue stroma. The colloid material 
displays typical vacuolization and retraction. (Hematoxylin and eosin. x175.) 
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Pathology 


In all of the 7 patients in this series, the 
tumor was unilateral. Smith®* noted thyroid 
tissue bilaterally in only 4 per cent of 153 
cases. In 6 of the 7 cases in this series, the 
tumor was in the range of 5 to 8 cm. in size; 
ihe seventh lesion was 20 cm. in diameter. 
Masson and Mueller** reported a 6 mm. 
thyroid nodule in an ovary of a woman who 
died of thyrotoxicosis. Others'* ** have re- 
ported tumors the “size of a child’s head.” 

Although none of the 7 patients demon- 
strated ascites, this condition is encountered 
in about one sixth of the cases. The ascites 
is not necessarily indicative of malignancy 
and usually disappears after the ovarian 
tumor is removed. A case has also been re- 
ported? in which hydrothorax was also 
present (Meigs’ syndrome). Adhesions are 
frequently noted in association with ovarian 
strumas. 

In the present series, there did not appear 
to be a predilection -for the ovary of one 
side compared to the opposite member. The 
gross appearance of the tumors was variable. 
Three tumors demonstrated gross evidence 
of dermal components; one ‘of these tumors 
had undergone torsion and was moderately 
congested. The cases of pure struma ovarii 
were usually yellowish white, and one re- 
vealed a small area of hemorrhage. Two pure 
strumas revealed multilocular components 
with clear or gelatinous material; the other 
2 pure strumas were generally firm, nodular, 
or semisolid. Only one patient demonstrated 
pathology in the opposite ovary; in this 
instance, a benign teratoma was encoun- 
t-red. 

There was no evidence of metastatic 
| sions in any of the 7 cases in this series. 
\tetastases from struma ovarii may occur 
ead may be in the form of (1) local im- 
| ants, (2) regional metastases to omental, 
esenteric, and hepatic areas, or (3) blood- 
|orne metastases to distant organs. Emge® 
«timated that 5 to 6 per cent of ovarian 
‘'rumas produce metastatic lesions. In rare 
c.ses, the local implants may be benign; 
Morgen’s patient was followed for 18 years.*’ 
Metastases to the omental and mesenteric 
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nodes have been reported by Emge,° 
Shapiro,** and Werth*®; to the liver by 
Proescher and Roddy*?; to the chest by 
Woodruff and Markley**; and to bone by 
Eerland,®? Aschkanasy, and Wynne and as- 
sociates.* It is interesting that a bone 
metastasis may be the first sign of the dis- 
ease and also that symptoms of hyper- 
thyroidism may subside following excision 
of the bone lesion.1 The case of metastasis 
to the chest reported by Woodruff and 
Markley*? is noteworthy since the metastasis 
occurred 5 years after removal of the ovarian 
tumor. 

Rotton and Tovell** reported a case of 
malignant struma ovarii and stated that 16 
malignant cases had been previously re- 
ported. Of this group of 17 malignant cases, 
6 demonstrated histologic evidence of ma- 
lignancy but were not associated with me- 
tastases. Eight demonstrated metastatic 
lesions, and 3 had noninvasive local im- 
plants, a condition which Emge® has re- 
ferred to as benign strumosis. It is unfortu- 
nate that the small number of cases and the 
frequent incomplete follow-ups preclude an 
accurate appraisal of prognosis in the ma- 
lignant lesions. 


Histologic characteristics 


All of the 7 tumors in this series were 
histologically benign. The thyroid tissue 
within 4 of the tumors demonstrated the 
typical histologic appearance of adult thyroid 
tissue. Rounded follicles were seen, lined by 
a single layer of cuboidal or low columnar 
epithelium and containing homogeneous, 
pink-staining colloid, often vacuolated and 
retracted from the epithelium (Fig. 1). Be- 
tween the follicles was a delicate connective 
tissue stroma containing blood vessels, 
lymphatics, and occasionally cells which 
have been referred to as interfollicular cells. 
The follicles were not hyperplastic in any 
of these 4 cases. 

The thyroid tissue in areas of 2 other 
ovarian strumas resembled the tissue seen in 
fetal adenomas, i.e., small follicles with low, 
inactive appearing epithelium and_ with 
minimal colloid material. Solid sheets of 
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“b” in Fig. 2. A densely cellul 


(a) as well as areas composed of a highly cellular 


struma ovarii. Although a broad area of extension 
the cells were histologically benign. Areas resembling 


microfollicular pattern is seen with only a small amount of colloi 


Fig. 3. A higher power view of the area marked 
(Hematoxylin and eosin. <175.) 
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ells with a fine microfollicular pattern were 
ncountered. The seventh tumor presented 

combination of areas resembling adult 
hyroid tissue and areas with a highly cellu- 
ur, microfollicular pattern with small 
mounts of colloid (Figs. 2 and 3). There 
vas a large area of penetration of the 
apsule by the tumor cells. However, these 
ells did not demonstrate malignant charac- 
eristics histologically nor was there evidence 
f blood vessel invasion. There was no evi- 
dence of spread beyond the ovary. On the 
basis of the data in this case, the struma 
was considered benign. 

Rare instances of adenomatous prolifera- 
tion,’* papillary tumors,?* ?7 and 
adenocarcinomas*® ** have been reported in 
the literature. On the basis of the reports 
to date, it appears that about 5 to 10 per 
cent of ovarian strumas are malignant. Un- 
fortunately, it is often difficult to evaluate 
the presence or absence of malignancy in an 
ovarian struma. The dividing line between 
physiologic and neoplastic processes is not 
clear, and criteria for the diagnosis of ma- 
lignancy have not been established. Smith*® 
suggests that this difficulty arises from the 
structure of thyroid tissue in which epithelial 
follicles are set directly on the stroma with- 
ut any basement membrane. Graham™ and 
Smith*® contend that invasion of blood 
vessels constitutes the only reliable distinction 

‘tween benign and malignant growth. 

Three main histologic groups occur: (1) 

about one half of the cases, the thyroid 

sue is the predominant tissue in a benign 
stic teratoma; (2) in about one third of 

» cases, the thyroid tissue is noted in a 

tadenoma; and (3) in about one sixth of 

cases, the lesion is a pure struma 

\rii. 

’sammoma bodies are not uncommon. 

rtilage and bone may also be noted, the 

ter tissue occurring in about 10 per cent 
the cases. The presence of bone or carti- 

e should not be interpreted in all in- 

ices as a constituent of the teratoma, for 

s well-known that these tissues may oc- 

ionally develop in various organs in the 
sence of teratomatous growth. 
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Physiologic considerations 


None of the 7 patients in this series was 
thyrotoxic at the time of removal of the 
ovarian struma. In one patient, there was 
a history of previous subtotal thyroidectomy 
for hyperthyroidism. This case is also in- 
teresting in that a slight enlargement was 
noted in the residual thyroid gland about 
4 months after removal of a struma ovarii; 
7 years later, a large substernal thyroid was 
removed when the patient demonstrated evi- 
dence of mild hyperthyroidism. This case 
will be presented in detail. 


Case report 


A 53-year-old Negro woman, para 0-0-1-0, 15 
months postmenopausal, was first seen at New 
York Hospital in July, 1935. The patient had 
noted left lower quadrant pain for one year and 
was referred for admission upon the finding of 
an ovarian tumor. The past history included a 
subtotal thyroidectomy in 1928 for marked hyper- 
thyroidism. The thyrotoxic symptoms regressed 
following the operation, and there apparently 
had been no recurrence. 

On admission, blood pressure was 130/80, pulse 
80, and respirations 18. The residual thyroid was 
not enlarged although a tiny nodule was palpable 
on the left side. Moderate exophthalmos was 
noted with a pronounced lid lag. On pelvic ex- 
amination, the positive finding was a 10 cm. 
firm, irregular mass which filled the cul-de-sac 
and displaced the cervix upward beneath the 
symphysis pubis. The uterine corpus and adnexa 
could not be outlined. 

. A chest film reported “a circumscribed soft 
tissue shadow extending outward from the upper 
portion of the supracardiac shadow which is 
homogeneous in density and well-defined. The 
lung fields were otherwise negative. The trachea 
was displaced slightly to the left.” Fluoroscopy 
showed the mass to be fairly well anterior and to 
be well-circumscribed and without pulsation. The 
opinion of the Medical Department was that the 
mediastinal tumor represented a_ substernal 
thyroid; and, in view of the lack of symptoms 
and the absence of hyperthyroidism, it was felt 
that no x-ray or surgical treatment was indi- 
cated. 

An exploratory laparotomy was then per- 
formed, at which time a left salpingo-oophor- 
ectomy and a modified Coffey suspension were 
carried out. A 7 cm. yellowish, nodular mass re- 


758 Marcus and Marcus 


placed the left ovary. The right adnexa and the 
uterus were normal. 

On gross examination, the left ovarian tumor 
was found to be yellowish, firm, and irregular, 
measuring 7 cm. in its greatest diameter. The 
Fallopian tube was stretched over one side but 
the fimbriated end was not distorted. On bisection, 
one area was found to contain a gelatinous ma- 
terial; the remainder of the tumor was composed 
of two locules filled with degenerating tissue. In 
the center of the tumor was an area of cystic de- 
generation, the cavity being filled with old blood. 

On microscopic examination, a thin, fibrotic 
capsule was seen. The central portion of the tumor 
revealed acini of varying sizes, ranging from tiny 
follicles to large cystic structures (Fig. 4). The 
epithelium had low cuboidal cells and was ar- 
ranged in islands with bridge-like structures ex- 
tending between the islands. The acini contained 
pink-staining colloid material. A careful search 
was made for other teratoid elements but none 
was seen. 

The patient’s postoperative course was un- 
eventful. On the tenth postoperative day, the basal 
metabolic rate was minus 9 per cent. The patient 
was discharged on Aug. 17, 1935, in satisfactory 
condition. 

About 2 months after operation, the patient 
complained of occasional nervousness, dyspnea, 
and palpitations. The blood pressure was 150/90. 
Two. months later, the patient stated that the 
thyroid nodule on the left side had become larger 
and that there was generalized tenderness in the 
neck. She was therefore readmitted for evaluation. 
Blood pressure at that time was 145/90 and the 
pulse rate was 92. There was a suggestion of 
exophthalmos with moderate lid lag. A 3 cm. 
slightly tender nodule was noted in the left 
thyroid lobe with a tiny nodule on the right side. 
There was no clinical cardiomegaly. Pelvic exami- 
nation was negative. Chest film and fluoroscopy 
showed no change from the previous studies. 
Bronchoscopy showed a distortion of the lower 
end of the trachea and the left main bronchus 
from external pressure. The surgical consultant 
considered that a substernal thyroid was present 
but that a surgical procedure was not indicated. 
The patient was therefore discharged on Dec. 3, 
1935. 

The patient was followed after discharge and 
had no complaints. The blood pressure averaged 
145/90. The basal metabolic rate one year later 
was minus 13 per cent. The chest x-ray exami- 
nation showed no change from the previous 
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films. In August, 1938, the patient underwent an 
uncomplicated operation for a femoral hernia 
The blood pressure at that time was 160/100 
pulse rate was 90, and the thyroid nodules wer: 
the same size as 3 years earlier. Over the nex 
2 years, repeat chest films and fluoroscopy showe« 
no change, and the patient’s blood pressur: 
averaged 150/80. 

In March, 1942, the patient was readmitte: 
to the hospital. She complained of an increas: 
in the size of the thyroid gland with nervousnes 
and dyspnea over the previous 8 months. Th: 
blood pressure was elevated to 170/90, and th: 
pulse averaged 80 to 85. The nodule in the let 
lobe of the thyroid was 4 cm. in diameter, and 
slight exophthalmos was noted. The basal met 
abolic rate was now plus 4 per cent. Serum cho- 
lesterol was 196 mg. per cent; fasting blood sugai 
78 mg. per cent; and urea, 12 mg. per cent. A 
chest film showed no change compared to previ- 
ous years, and laryngoscopy showed intact vocal 
cords. Electrocardiogram suggested slight myo- 
cardial damage. 

On the tenth day after admission, a subtotal 
thyroidectomy was performed. Considerable diffi- 
culty was encountered in removing a multiple 
lobed adenoma which extended substernally into 
the superior mediastinum and which was inti- 
mately attached to the trachea and the esophagus. 
The blood pressure dropped considerably during 
the procedure, although blood loss was not ex- 
cessive, and 500 c.c. whole blood was given. In 
the immediate postoperative period, the blood 
pressure and pulse vacillated, and the breathing 
was poor. During that evening, the patient di: 
An autopsy was not performed. 

Gross examination of the thyroid gland 
vealed an 8 by 8 by 4 cm. mass composed o! 
lobes connected by an isthmus and weighing ! 
grams. Several adenomas were noted, the larg 
being 3 cm. in diameter. The tumor was gel: 
nous in several areas and revealed a | 
hemorrhagic area. 


] 


) 


On microscopic examination, acini of varia 
size were seen, lined by a low cuboidal epitheli 
and containing varying amounts of colloid (! 
5). No hyperplasia or metaplasia was seen. | 
pathologic diagnosis was nodular colloid goit 

Comment. The above-described case illustr 
the interrelationship which may exist betw 
struma colli and struma ovarii. It is unfortun 
that a baseline basal metabolic rate was not 
tained prior to removal of the ovarian struma 
that this case occurred in the era prior to prot: 
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Fig 4. Section of an ovarian struma removed from a patient who had undergone a 
subtotal thyroidectomy for marked hyperthyroidism 7 years earlier. The acini, lined 
by low cuboidal epithelium, vary in size and in colloid content. (Hematoxylin and 
eosin. x175.) 


struma ovarii in Fig. 4. The follicles vary both in size and amount of colloid material. 
The ‘patient evidenced mild hyperthyroidism at the time. (Hematoxylin and eosin. 
“275. ) 


A 
- 
. Fig. 5. Section of a large substernal thyroid removed 7 - after excision of the 
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bound iodine and radioactive iodine uptake 
studies. Nevertheless, one may speculate that the 
struma ovarii may have been functionally active 
in view of the thyroid enlargement which oc- 
curred a few months postoperatively and which 
ultimately progressed to the stage where a second 
thyroidectomy was required when the patient 
evidenced mild hyperthyroidism. 


About 10 cases have been reported 
with evidence of hyperthyroidism which 
was relieved by removal of the ovarian 
struma.” 7 17 18, 22, 26, 28, 35 Tn certain other 
reported cases, there was a concomitant 
cervical goiter which may have been re- 
sponsible for the symptoms of hyper- 
thyroidism.® ** *° Especially interesting is 
the rare case in which thyrotoxicosis does 
not disappear after thyroidectomy but is 
finally relieved when a struma ovarii is de- 
tected and removed. It is to be emphasized 
that if removal of an ovarian struma does 
not alleviate the signs and symptoms of 
hyperthyroidism, one is obligéd to rule out 
metastases which may be producing thyroid 
hormone. Reference has already been made 
to the infrequent case in which removal of a 
bone metastasis relieves the symptoms of 
hyperthyroidism. 

About 50 per cent of the tumors reveal 
the presence of iodine,** although in the vast 
majority the iodine content is minimal. The 
maximal values appear to be 1.05 mg. of 
iodine per gram of dry weight** and 1.018 
mg. of iodine per gram of wet tissue.® Plaut** 
utilized the tadpole test to determine the 
physiologic activity of ovarian-strumas. His 
results indicated that in struma ovarii the 
biologic activity is proportional to the iodine 
content. 

With the exception of the case reported 
in detail, there was no thyroid gland en- 
largement accompanying the ovarian tumors 
in this series. Hence, the diagnosis of struma 
Ovarii was not entertained preoperatively, 
and thyroid function studies are therefore 
lacking. Radioactive iodine, however, may 
be utilized as a diagnostic procedure in pa- 
tients with thyroid gland enlargement and 
an ovarian tumor. It has already been 
mentioned that about one sixth of the cases 
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of struma ovarii have concomitant enlarge- 
ment of the thyroid gland. In other cases 
enlargement of the thyroid gland is noted 
following excision of an ovarian struma 
Positive evidence of struma ovarii can be 
obtained by determining the uptake of radio 
active iodine over the abdomen. It has bee 
recommended”® that the concentratior 
over the pelvic tumor be measured 2 to 

days after ingestion of the radioactive iodin 
and after the bladder has been emptied. 

Foulkes and Fraser™ reported a case well 
studied by radioactive iodine tests. A strum: 
ovarii associated with a teratoma was re 
moved from a 38-year-old woman. At 2, 3 
5, and 6 weeks postoperatively, the I*** up 
take was excessive. By the eleventh week 
the uptake was at the upper limit of normal 
and by 19 weeks, it had returned to a mid 
normal level. Between the third and elevent! 
weeks, the total urinary excretion was low 
and the renal clearance of iodide was de 
pressed. These changes were similar to thos: 
expected after a subtotal thyroidectomy) 
and implied that the ovary was the main 
source of thyroid hormone. In their case, th 
thyroid gland became palpable for the fir 
time about the fifth week postoperatively a 
evidence of compensatory hyperplasia. 

The data of Perlmutter and Mufson”® i 
dicate that a patient responds to the removal 
of a functional struma ovarii in a fashion 
similar to the response of normal individua 
to the cessation of oral administration 
exogenous thyroid.’® *° In Perlmutter a1 
Mufson’s case,?° the thyroid gland did n 
fully take over its secretory function un 
about 6 weeks postoperatively. 

After removal of a functional stru 
ovarii, the drop in thyroid hormone p! 
duction results in a rise in  thyrotro| 
hormone (TSH). The thyroid gland 
thus stimulated to compensatory hyp 
plasia until the normal hormonal output 
re-established. Measurement of prote 
bound iodine and of the uptake of rac 
active iodine are important tests wh 
should be made after removal of a stru 
ovarii in order to detect even the slight 
changes in thyroid function. It should a 
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be remembered that the uptake of radio- 
active iodine may be of additional value in 
determining the presence of persistent 
functionally active thyroid tissue after ex- 
cision, especially in the rare case in which 
metastatic lesions are removed.** 


Summary 


1. Struma ovarii is an ovarian neoplasm 
in which thyroid tissue is the predominant 
constituent. This tumor represents unilateral 
development in an ovarian teratoma. 

2. Seven cases of struma ovarii are herein 
reported. The age range was 23 to 63 years. 
Four patients were under the age of 39 years, 
and 4 were nulliparous. Pain was the pre- 
senting complaint in 4 patients. 

3. Four tumors were pure ovarian strumas 
while 3 tumors demonstrated other tera- 
tomatous constituents. All of the tumors were 
histologically benign, although one demon- 
strated penetration of the capsule. In 3 
tumors, a microfollicular pattern was noted 


which was suggestive of fetal adenoma. 
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4. In about one half of the cases reported 
in the literature, the struma ovarii occurred 
in a benign cystic teratoma; in about one 
third of the cases, the thyroid tissue was 
within a cystadenoma; and in about one 
sixth of the cases, the lesion was a pure 
struma ovarii. It appears that about 5 to 
10 per cent of ovarian strumas are ma- 
lignant, and blood vessel invasion serves as 
an important criterion of malignancy. Me- 
tastases may be (1) local implants, (2) re- 
gional metastases to omental, mesenteric, or 
hepatic areas, or (3) distant blood-borne 
metastases. 

5. The physiologic alterations and the re- 
lationship of struma ovarii to the thyroid 
gland have been considered. A case illus- 
trating the latter aspect has been presented 
in detail. About 5 per cent of ovarian 
strumas produce thyrotoxicosis. Considera- 
tion is given to the use of radioactive iodine 
uptake study in the diagnosis of struma 
ovaril, in the evaluation of thyroid function 
after removal of a struma ovarii, and in the 
follow-up of malignant cases. 
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Carcinoma with squamous metaplasia 


of the ovary (so-called adenoacanthoma) 


SAUL KAY, M.D. 
Richmond, Virginia 


T HE purpose of this report is to present our 
experience with a relatively rare pathologic 
entity in the ovary. Glandular tumors show- 
ing foci of squamous metaplasia can occur 
in practically all organs of the body where 
adenocarcinoma is expected. In the genital 
tract it is principally in the endometrium that 
adenoacanthoma is found and; when seen, 
good differentiation and better prognosis is 
the rule. 

Naturally, when such a tumor occurs in 
the ovary, several thoughts as to histogenesis 
immediately arise. The ovarian neoplasm 
may be due to metastasis from a uterine 
endometrial focus; or the growth may have 
arisen from ectopic endometrial tissue within 
the ovary. Finally, it may merely signify a 
metaplastic process following any type of 
adenocarcinoma arising within the ovary. 
Possibly even a Brenner tumor origin may 
be postulated. 

Interest in the endometriosis origin of 
ovarian carcinomas is generally attributed 
to Sampson. He listed three criteria neces- 
sary for the acceptance of this origin®: (1) 
both cancerous and benign endometrial tis- 
sue are present in the same ovary; (2) the 
neoplastic and benign endometrium bear the 
same relationship to each other as uterine 
endometrial carcinoma bears to benign uter- 
ine endometrium; (3) the carcinoma within 
the ovary cannot possibly arise from another 
source. Scott’? has added another criterion 
to Sampson’s, namely, that the benign endo- 
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metriosis runs into and is continuous with 
the malignant endometrial portion. 

Most assuredly, strict adherence to these 
criteria will leave few bona fide cases of 
ovarian carcinoma arising within an area 
of endometriosis. Indeed, of Sampson’s 
original 7 reported cases, only one could be 
accepted by the use of his own standards. 
The reason for this is that any moderately 
advanced growth would be apt to destroy 
benign components of the tumor, so that 
transitional points of origin are now lost. 
One is therefore left with only the histologic 
feature of a tumor which resembles endo- 
metrial carcinoma and has in addition the 
reassuring feature of squamous metaplasia. 
Since approximately 5 per cent of endo- 
metrial cancers metastasize to the ovaries, 
the finding of a uterine tumor would mitigate 
against an ovarian adenoacanthoma’s being 
primary, unless one has reason to assume 
that both tumors represent independent 
growths. Such an assumption would be 
reasonable only if the uterine tumor is small 
and is confined to a focus within the endo- 
metrium. 

In presenting the following 4 cases, the 
author has eliminated the dilemma of 
deciding whether or not the ovarian’ tumors 
arose within pre-existing foci of endometrio- 
sis. In fact none of the cases fit any one of 
Sampson’s criteria. They do, however, rep- 
resent the rare phenomenon of squamous 
metaplasia within ovarian carcinoma. How 
seldom this has occurred can be seen from 
the fact that within a 10 year period 81 
solid and cystic ovarian carcinomas have 


Fig. 1. Case. 1. Area of squamous metaplasia in 
ovarian carcinoma. 


been processed within our laboratory with 
only 4 ovarian adenoacanthomas found—an 
incidence of 4.9 per cent. In addition, one 
of the tumors was so well differentiated that 
the neoplastic glands were lined frequently 
by ciliated columnar cells—a histologic 
event not previously documented, as far 
as I am aware. 


Case reports 

Case 1. E. J., a 29-year-old Negro woman, 
was reasonably well until 2 weeks prior to ad- 
mission on May 8, 1953, when she noticed ab- 
dominal distention. This had progressed and 
was associated with vomiting and epigastric pain. 
Physical findings revealed enlargement of the 
abdomen possibly due in part to ascites. A 5 by 
4 cm. mass, thought -to be right ovary, was pal- 
pated on pelvic examination. Exploration was 
carried out on the seventh hospital day. When 
the peritoneal cavity was incised approximately 
3,000 c.c. clear fluid was encountered. A large 
fungating mass, 7 by 6 by 5 cm., occupied the 
site of the right ovary. There were multiple 
metastatic nodules within the liver. The distal 
two thirds of the appendix was replaced by 
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tumor. A part of the ovarian mass was excised 
for histologic study. The patient was discharged 
on June 11, 1953, to be followed in the Clinic 
A course of radiation therapy was advised. 

The patient was readmitted on Oct. 14, 1953 
with complaints of abdominal mass and swell- 
ing. She had received pelvic irradiation witl 
total dose of 7,400 r and an additional 9,000 : 
had been recommended. Abdominal distentio1 
had been progressive, with increasing complaint: 
of weakness, anorexia, and vomiting. Abdominal! 
paracentesis was done the following day witl 
1,500 c.c. of straw-colored fluid removed. Thi 
material was positive for tumor cells. She was 
discharged, slightly improved, on Nov. 2, 1953 

The final admission was on Feb. 16, 1954. Sh: 
was admitted because of repeated peritoneal fluic 
accumulation and for the purpose of attempting 
intraperitoneal radioactive colloidal gold 
apy. The patient was emaciated with distentio: 
of the abdomen and with palpable masses i 
all quadrants. One hundred millicuries of radio 
active gold was instilled into the abdominal 
cavity after the fluid was removed. She was dis 
charged 2 weeks later. 

The patient died in June, 1954, after an ini 
tial favorable response to the gold therapy 
Permission for autopsy was not obtained. 

Pathologic findings. 

Gross. The specimen consisted of an amoi 
phous mass 13 by 11 by 2.5 cm. No portion wa 
identifiable as ovary. The cut surface shower 
granular, meaty stroma intermingled with firn 
white nodular areas. 


Fig. 2. Case 2. Gross appearance of pedunculat« 
tumor attached to mesosalpinx. 
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Fig. 3. Case 2. Photomicrograph of pedunculated 


tumor to show papillary nature of neoplasm. 


Microscopic. Sections showed a malignant 
epithelial tumor without recognizable ovarian tis- 
sue. The tumor was composed of compact, tortu- 
ous glands and papillary stalks surmounted by 
neoplastic columnar epithelium. The glands were 
atypical, and the nuclei were bizarre and some- 
times giant. Mitoses averaged 1 to 2 per high 
power field. The cytoplasm was generally opaque, 
but in several fields distinct vacuolization was 
present. One area showed evidence of squamous 
metaplasia associated with individually keratin- 
ized cells (Fig. 1). As a rule considerable necro- 
sis of the tumor was present. 

Diagnosis. Carcinoma with squamous meta- 
plasia of the right ovary. 

Case 2.* A. J., a 46-year-old white woman, 
was admitted to the hospital division of the 
Medical College of Virginia on Dec. 13, 1954, 
because of prolonged and excessive menstrual 
periods during the past 6 months. A dilatation 
and curettage was performed at another hospital 
10 days prior to admission, and a diagnosis of 
carcinoma with squamous metaplasia of the 
endometrium was made. On the third hospital 


*Courtesy R. H. Hoge, M.D. 
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Fig. 4. Case 2. Area within neoplasm showing defi- 
nite features of squamous metaplasia. 


day the patient was taken to the operating room 
for the purpose of inserting intrauterine radium. 
At that time the body of the uterus was slightly 
enlarged but otherwise normal. No adnexal pa- 
thology was found, nor was there evidence of 
extension of the carcinoma beyond the uterus. 
Four 25 mg. capsules of radium in tandem in a 
rubber tube were inserted into the uterine cav- 
ity. Filtration was 1 mm. of platinum. A gauze 
pack was placed in the vagina and a Foley cathe- 
ter in the bladder. It was planned to give 4,000 
mg. hr. of radium prior to hysterectomy. 

Total hysterectomy, bilateral salpingo-oophor- 
ectomy, and appendectomy were performed 8 
days after admission. The pelvic organs were 
essentially normal. A  pedunculated, papillary 
growth, about the size of a butter bean;’ was at- 
tached to the serosa of the broad ligament, close 
to the fimbriated end of the left tube. (Fig. 2). 
There was no other evidence of metastases within 
the pelvis, and palpation of the liver, gallbladder, 
and kidneys was negative. 

The patient was discharged on Jan. 17, 1954, 
in good condition to be followed by her physi- 
cian. She had received postoperative external 
radiation for a total dose of 9,000 r delivered 
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Fig. 5. Case 3. High power view of ovarian tumor 
to show columnar ciliated cells. 


Fig. 6. Case 3. Photomicrograph of ovarian tumor 
to show focus of squamous metaplasia. 
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to 6 pelvic portals. She was last seen on Nov. 
13, 1959, at which time there was no evidenc« 
of recurrence. 

Pathologic findings. 

cross. The specimen consisted of a uterus 10 
by 6 by 4.5 cm. The cervix had been sutured 
externally. At the junction of the cervical canal 
with the uterus was a necrotic area 1 cm. in 
length, apparently due to radium radiation. In 
addition one small roughened area, 6 mm. in 
maximal diameter, was found covering the endo- 
metrium at the top of the fundus. The adnexa 
were grossly atrophic and unremarkable. At- 
tached to the left mesosalpinx by a 4 mm. pedicle 
was a small, cauliflower mass of pinkish, soft tis- 
sue, 1 cm. in diameter (Fig. 2). A normal- 
appearing appendix accompanied the main speci- 
men. 

Microscopic. The endometrium showed evi- 
dence of radiation necrosis with only one tiny 
focus of persistent tumor high in the fundus. 
There was no neoplastic invasion of the myome- 
trium. The cervix was chronically inflamed. Both 
ovaries contained nodules of neoplasm, which 
were composed of papillary epithelial prolifera- 
tions, and ill-defined glands. The cells were ex- 
tremely bizarre, with irregular nuclei and promi- 
nent nucleoli. The cytoplasm was eosinophili: 
and opaque. In many areas there was evidenc: 
of squamous metaplasia. The small, pedunculated 
lesion attached to the mesosalpinx was a simila1 
carcinoma with a more distinct papillary and 
glandular pattern and quite definite foci of squa 
mous metaplasia (Figs. 3 and 4). The slide of 
the previous uterine curettage was available foi 
review and showed a similar fairly well-diffe: 
entiated carcinoma with intermingled sheets « 
squamous elements. 

Diagnosis. Carcinoma with squamous meta 
plasia of endometrium, ovaries, and left mes: 
salpinx. 


Case 3.* M. M., a 32-year-old white woman 
was admitted to Medical College of Virgini 
Hospital on Nov. 26, 1956, for removal of a 
ovarian mass found on routine examination. | 
was thought clinically to be an ovarian cy 
which had first been noted 1 year prior to tl 
present admission. Physical examination co! 
firmed the presence of a left adnexal mass. Th 
patient was operated upon the following da\ 
The uterus was in third degree retropositio1 
but appeared normal. The right adnexa had 
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iatural appearance, but the left ovary was re- 
placed by a nodular and cystic mass. Inspection 
f the posterior surface of the uterus revealed a 
small puckered area between the attachments of 
he uterosacral ligaments. This was excised along 
with the entire uterus and attached adnexa, fol- 
iowing frozen section reports. The appendix was 
ilso removed. The patient was discharged on 
Dec. 8, 1956, to be followed by her physician. 
She was last seen on Nov. 25, 1959, 3 years after 
the operation, at which time there was no evi- 
dence of recurrence. 

Pathologic findings. 

cross. There were 4 specimens. The first con- 
sisted of a left ovarian mass, 9 by 6 by 5 cm. 
The outer surface presented alternate nodular 
and cystic areas. The cut surface showed grayish 
yellow, firm stroma separated by cysts. The lin- 
ing of the cysts was smooth, and the contents 
were viscid and yellow-brown. A frozen section 
of the solid areas was done with a diagnosis of 
carcinoma. The second specimen consisted of 2 
tiny pieces of soft tissue, the largest 8 mm. in 
maximal diameter. These were stated to repre- 
sent adhesions on the posterior surface of the 
uterus. A frozen section showed endometriosis. 
The third specimen was a total uterus 9.5 by 6 
by 5 cm. Except for a tiny endometrial polyp, 
2 mm. in diameter, there were no remarkable 
features. The right tube and ovary and left tube 
were attached. These were of natural appear- 
ance. Finally there was a small, normal-appear- 
ing appendix 4 cm. in length and 0.5 cm. in 
diameter. 

microscopic. Sections of the ovarian mass 
showed an epithelial neoplasm composed of a 
conglomeration of glands set in a dense fibrous 
stroma. The glands were elongated, atypical, 
ind often presented papillary formations. The 
glands were lined by tall columnar epithelium 
which was often ciliated and resembled tubal- 
ype epithelium (Fig. 5). The nuclei were fairly 
iniform, and mitoses were frequent. Foci of 
quamous metaplasia were a prominent feature 
Fig. 6). These consisted of solid accumulations 
f cells with indistinct cytoplasmic borders. The 
ells resembled immature squamous cells, but 
ccasionally faint intercellular bridges were seen, 
md rarely a keratogenous amorphous mass oc- 
upied the center of these squamous cellular 
lests (Fig. 7). The tiny endometrial polyp con- 
sisted of glands entirely similar to those described 
in the ovary (Fig. 8), and with serial sectioning 
even squamous metaplastic foci could be identi- 
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Fig. 7. Case 3. Squamous metaplasia with central 
keratogenous mass in ovarian tumor. 


Fig. 8. Case 3. Tiny focus of endometrial carci- 
noma. Note resemblance to tubal-type epithelium. 


* « ‘ 
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fied. The Fallopian tubes and right ovary were 
unremarkable. The adhesions on the posterior 
surface of the uterus showed fibrous stroma sup- 
porting a few endometrial glands surrounded by 
typical stroma. 

Several observers who studied this case were 
reluctant to make a diagnosis of carcinoma be- 
cause of the presence of ciliated cells. The opin- 
ion of a number of consultants, however, was 
that the tumor was malignant and probably arose 
in an area of endometriosis. 

Diagnosis. Carcinoma with squamous meta- 
plasia of left ovary and endometrium and endo- 
metriosis of uterus. 

Case 4.* J. M., a 41-year-old white woman, 
was admitted to the Medical College of Virginia 
Hospital division on Aug. 12, 1951, because of 
irregular and prolonged menses, with passage 
of small clots, and occasional intermenstrual 
spotting for the past 6 months. A diagnostic dila- 
tation and curettage was performed the following 
day. Because of a diagnosis of carcinoma of the 
endometrium with squamous metaplasia, the pa- 
tient was treated with 100 mg. of radium in the 
uterine cavity for 40 hours, or a total of 4,000 
mg. hr. She was discharged Aug. 20, 1957, to 
return in about one month for total abdominal 
hysterectomy. 

The patient was readmitted on Sept. 15, 1957, 
with complaints of slight vaginal discharge. The 
following day a total abdominal hysterectomy, 
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Fig. 9. Case 3. Gross ap- 
pearance of uterus and 
adnexa with ovarian tu 
mor on right. 


bilateral salpingo-oophorectomy, and appendec- 
tomy were done. The right ovary was about 
twice as large as the left ovary and was adherent 
to the posterior margin of the right broad liga- 
ment, and to the anterior surface of the rectum 
(Fig. 9). There did not seem to be any growth 
outside the right ovary, and the left ovary ap 
peared to be entirely normal. The patient’s con 
valescence was entirely uneventful. A series o! 
18 x-ray treatments was advised. This was ac 
complished through 6 portals with a total dos 
of 9,000 r measured in air. Therapy ;was con 
cluded on Oct. 23, 1957. The patient has bee: 
followed by her physician and was last seen i 
February, 1960, at which time there was no evi 
dence of recurrence. 

Pathologic findings at first operation. 

Gross. The specimen consisted of uterin 
curettings, approximately 3 c.c. in volume. | 
addition there were 3 pieces of cervical tissu 
the largest 5 mm. in maximal diameter, and 
cauterized specimen 3.2 by 1.6 by 0.3 cm. 

Microscopic. Sections showed a_ well-diffe: 
entiated glandular carcinoma composed 
closely packed, well-formed glands. These we! 
slightly irregular and atypical. The lining ep 
thelium was quite orderly, but stratified nucl: 
(some with bizarre nucleoli and excessive mitoti 
activity) were seen. Scattered throughout th 
glandular neoplasm were foci of squamous met 
plasia (Fig. 10). 

Pathologic findings at second operation. 

cross. The specimen consisted of a total uteru 
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with adnexa attached. The uterus was slightly 
enlarged but had a normal external appearance. 
Several plaque-like, elevated areas were noted 
on the surface of the endometrium. The cervix 
was not unusual. The right ovary was enlarged 
with hemorrhages on the serosal surface. It 
measured 5.5 by 4.5 by 2.7 cm. Sectioning 
showed that it was obviously replaced by a soft, 
yellow, necrotic tumor (Fig. 11). Both tubes 
and left ovary were not remarkable. A normal- 
appearing appendix accompanied the main speci- 
men. 

microscopic. The endometrium showed atro- 
phy and radiation necrosis. In some areas a small 
amount of persistent tumor similar to the cu- 
retted material was observed. This was entirely 
superficial and the myometrium was uninvolved. 
The cervix likewise showed areas of radiation 
necrosis. The right ovary was replaced by a 
glandular tumor which was largely necrotic. The 
tumor was composed of multiple glands which 
were tortuous, elongated, and atypical. They were 
lined by simple columnar or stratified epithelium, 
and the nuclei were bizarre with great variation 
in size and shape. Mitoses were frequent and 
averaged 2 to 3 per high power field. In addi- 
tion, many areas showed squamous metaplasia 
with sloughing of the superficial squamous cells 
into the lumen (Fig. 12). The latter were often 
bizarre and degenerated. The left ovary was 
atrophic. The tubes and appendix showed no 
features of interest. 

Diagnosis. Carcinoma with squamous meta- 
plasia of endometrium and of right ovary. 


Comment and review of the literature 


The problem of adenoacanthoma of the 
vary was reviewed in 1952 by Kistner and 
fertig.© These authors were able to find 9 
‘revious cases of presumed primary tumors 
nd added 5 cases of their own. Up until 
iat time 5 cases of metastatic ovarian 
denoacanthomas were also uncovered. The 
ithors commented upon the fact that the 
year survival was somewhat increased over 
ie survival with other types of ovarian 
ircinoma. 

Dockerty’ in 1954 made a thorough re- 
ew of the material at the Mayo Clinic 
ith the comment that less than 25 cases 
f ovarian adenoacanthoma, either primary 
¢ secondary, existed in prior reports. Out 
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of 2,000 ovarian tumors, 40 adenoacan- 
thomas were found. Thirteen cases were 
unquestionably primary tumors while the 
remainder may well have been metastatic. 
The patients were relatively younger than 
those with other neoplasms. The favorable 
prognosis was also stressed by Dockerty even 
when tumors were present in both the ovary 
and endometrium. This points to multi- 
centric foci of origin rather than to a 
metastatic process, said the author. 

That same year Hunter and Klein* 
presented 2 cases of carcinoma of the ovary 
arising within an endometrial cyst, which 
appeared to meet the criteria laid down by 
Sampson. 

Another similar case was added in 1955 
by Kumar and associates.° The authors 
found 27 presumed cases in the literature, 
but stated that only 15 cases would be ac- 
cepted if both Sampson’s and Scott’s criteria 
were used. 

Again in 1955 there were 2 case reports 


Fig. 10. Case 4. Photomicrograph of endometrial 
tumor showing numerous foci of squamous meta- 
plasia. 
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of carcinoma arising within endometriosis.” ° 
In both instances the criteria of Sampson 
and Scott were fulfilled. Postoloff and 
Rodenberg* claimed only 13 previously 
reported cases, with just 4 of these exhibiting 
squamous metaplasia. Their case, also show- 
ing squamous elements, was presumed to be 
the fifth. 

A unique case was published by Weinrod 
and co-workers'® in 1956. This was an ex- 
ample of a 55-year-old woman who had two 
separate tumors in the ovary and intestine 
5 years apart. The lesions were adenoacan- 
thomas, and both were considered primary 
and arising within endometriosis by Samp- 
son’s criteria. 

Thompson’s’? paper dealt essentially with 
primary ovarian -adenoacanthoma and re- 
ported 17 cases. To the 14 cases of Kistner 
and Hertig® 16 more were added from the 
literature. Of these 30 only 10 appeared to 
have arisen in endometriosis, according to 
the writer. Of the 17 new cases, 7 definitely 
arose from endometriosis, 3 were probably 
of such an origin, and 4 had no association 
with endometriosis whatsoever. Conservative 
therapy was advocated if there was good 
reason to preserve the pelvic organs, if there 
was no evidence of extension of tumor at 
the time of the operation, if there was no 
tumor in the uterus, and if the growth 
was not unusually anaplastic microscop- 
ically. 

Greene and Enterline* reported 2 cases of 
carcinoma arising in endometriosis that same 
year. These fit Sampson’s and Scott’s criteria 
and were considered to be the twenty-third 
and twenty-fourth cases reported in the 
literature by the authors. The varying dis- 
crepancies as to exact number of cases are 
undoubtedly due to differences of opinion 
in the acceptance of cases and to failure to 
include cases found by different writers on 
the subject. 

Ferreira and Clayton? added 3 cases of 
malignancy arising in endometriosis in 1958. 
Squamous metaplasia was not found in any 
case, and Sampson’s criteria were generally 
fulfilled. 

Another case report of carcinoma arising 
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Fig. 11. Case 4. Close-up view of right ovarian 
mass. 


in an endometrial cyst was published by 
Stern" in 1958. 

The present 4 cases have only in common 
the histologic fact of carcinoma of the ovary 
associated with foci of squamous metaplasia 
In the first case it is hardly likely that the 
ovarian tumor was primary. Even admitting 
this possibility, the question of endometriosi 
could never be settled inasmuch as the neo- 
plasm replaced the entire ovary and dissem 
nated disease was already present. Since no 
autopsy was obtained, the case is relegat: 
to one of pathologic rarity. 

The second case appears to be that 
primary endometrial carcinoma with | 
lateral ovarian metastasis and metastasis 
the left mesosalpinx. The almost 5 ye 
survival and the superficial nature of t! 
endometrial neoplasm may raise the questi¢ 
of independent tumor foci arising in ecto] 
endometrium. Certainly the burden of pro: 
rests on those who would maintain this co! 
tention, as there is no evidence of end 
metriosis whatever. A more reasonab 
conclusion is that the favorable result is di 
to the peculiar histologic type of the tumo 
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the removal of which was accompanied by 
thorough pre- and postoperative radiation 
therapy. 

The third case is of more than passing 
interest. The presence of abundant ciliated 
tumor cells within the ovary immediately 
raises the issue as to whether the neoplasm 
is malignant at all. Ciliated cells represent 
the highest degree of differentiation, and 
some oncologists question whether any 
malignant tumor may have them. Certainly 
most will agree that on rare occasions the 
pulmonary alveolar cell carcinoma may 
exhibit ciliated tumor cells. Be that as it 
may, consultation with several pathologists 
left no doubt in the minds of the consultants 
that the ovarian tumor was malignant. One 
need now wonder if the ovarian neoplasm is 
secondary to the tiny focus of endometrial 
carcinoma. This seems to me somewhat far- 
fetched, and I would personally subscribe to 
Dockerty’s contention that a number of 
coexisting endometrial and ovarian cancers 
represent multicentric foci of origin. The 


Vig. 12. Case 4. Focus of squamous metaplasia in 
ovarian tumor. 
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follow-up on this case is not long, but a 3 
year period of freedom from disease would 
greatly mitigate against metastatic disease, 
especially as no pre- or postoperative radia- 
tion was given. As to the ovarian tumor 
originating from ectopic endometrium, 
Sampson’s criteria cannot be met. There is, 
however, a strong indication that such an 
origination may be possible since uterine 
endometriosis was found during the opera- 
tive procedure. 

The final case is a good example of 
carcinoma with squamous metaplasia present 
simultaneously in the endometrium and right 
ovary. The presence of endometriosis could 
not be confirmed anywhere, and one can 
logically conclude that the ovarian tumor 
is metastatic from the uterus. The follow-up 
period is only 24% years, but at least it can 
be stated that the tumor is not particularly 
aggressive. This may, in part, be due to the 
postoperative radiation therapy, but it is 
also likely that it may be due to the fact 
that adenoacanthomas in general have a 
better prognosis, as has been maintained 
by a number of authors in the past. 

In conclusion, I should like to comment 
on the relatively young ages of the patients 
in the reported cases. This has been em- 
phasized by previous authors.” > The young- 
est and oldest patients were 29 and 46 years 
of age, respectively, and this represents a 
considerably lower age incidence than the 
usual ovarian or endometrial carcinoma. 


Summary 

1. Four cases of carcinoma with squamous 
metaplasia (adenoacanthoma) of the ovary 
are recorded. 

2. While the histogenesis of such tumors 
is often from pre-existing endometriosis, in 
none of these cases could this be proved. 

3. One of the cases had the remarkable 
feature of ciliated cells associated with 
squamous metaplasia. 

4. In general the prognosis is more favor- 
able, even when tumor is present in both 
the endometrium and the ovary. 

5. The relative youth of these patients is 
stressed. 
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Arrhenoblastoma of the ovary 


Case report and endocrine evaluation 


EDWARD A. GRABER, M.D. 
JAMES J. O’ROURKE, M.D. 


MARTIN STURMAN, M.D. 
New York, New York 


ARRHENOBLASTOMA Of the ovary is 
a rare tumor but is not as uncommon as 
was formerly believed. A review of the world 
literature reveals that well over 150 cases 
have been reported. There are probably 
many more which are not accounted for in 
official publications. 

The following is a description of another 
case of ovarian arrhenoblastoma. Special 
attention, however, has been focused on the 
output of the urinary 17-ketosteroid and 
\7-hydroxysteroid fractions in the urine. It 
was hoped that a careful analysis of these 
would help in_ differentiating between 
ovarian and adrenal masculinizing syn- 
lromes. This will be discussed at the con- 
clusion of the report. 


Mrs. E. C., a 21-year-old white woman, was 
dmitted to the Lenox Hill Hospital on Jan. 15, 
959. She was alert, well oriented, and coop- 
rative. 

The pertinent history was that she was well 
intil November, 1956, when she became amenor- 
heic. Menses were normal until this time. The 
nset of amenorrhea was followed by gradual 
iasculinization. There was a marked increase 
i facial hair, gradual weight gain of 30 pounds, 
nd some atrophy of the breasts. 

She married in June, 1957, and soon there- 
fter sought medical advice because of sterility 
id continued amenorrhea. She was told that 
i¢ had “glandular trouble” and was given 
arious “glandular preparations” by mouth and 
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hypodermic injection. There was no improve- 
ment. 

As months went by she noted that hair growth 
increased on the extremities, chest, back, and 
face. Facial hair became so pronounced that it 
required daily shaving. Her voice became deep 
and there was recession of the hair line in the 
temporal area. In December, 1958, she was seen 
by Dr. Sturman, who advised hospitalization. 

The past history was essentially negative. She 
had had lobar pneumonia in 1954. The family 
history was also essentially negative. Her mother 
and father, sister and brother were living and 
well. Her grandmother died of diabetes. 

Physical examination. Physical examination 
showed a generally obese woman with normal 
temperature, pulse, and respiration. Blood pres- 
sure was 130/70. There was increased hair over 
the upper lip, cheeks, breast, abdomen, and 
thighs. 

There was no acne and no striae. The pupils 
reacted to light and were regular. The cornea 
and conjunctiva were clear and there were no 
visual defects. No masses were palpable in the 
neck. The larynx seemed prominent. There was 
no buffalo hump. The breasts were symmetrical 
with no tumors or other masses. Both breasts 
were covered with an excessive amount of long 
hair. The lungs were clear to percussion and 
auscultation. The heart showed regular sinus 
rhythm with no enlargement or murmurs 
(A, > P,). The abdomen was obese and 
hirsute with no costovertebral tenderness and 
no masses, rigidity, or tenderness. The external 
genitals showed male type escutcheon. There 
was slight enlargement of the clitoris and slight 
atrophy of labia. Pelvic examination revealed a 
marital introitus and firm perineum. The vagina 
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was normal but dry. The cervix was in the axis 
of the vagina, small and atrophied. The uterus 
was small, atrophic, and normal in position. The 
right adnexa were not palpated. The left ovary 
was palpated and was noted to be slightly en- 
larged. 

Clinical impression was virilizing syndrome, 
etiology to be determined. 

Laboratory examinations. The basal metabolic 
rate was +10. The hemoglobin level was 15.2 
Gm.; red blood count 5 million; white blood 
count 7,750; polymorphonuclear leukocytes 79 
per cent; lymphocytes 19 per cent; monocytes 
2 per cent. Routine urine examination was nega- 
tive. Blood group was A, Rh-positive; VDRL 
was negative. Blood chemistry determinations 
were: calcium 10.7 mg. per cent; inorganic 
phosphorus 2.7 mg. per cent; sodium 132 mEq. 
per liter; potassium 3.9 mEq. per liter; chloride 
100.4 mEq. per liter; bicarbonate 26.9 mEq. per 
liter. 

Glucose tolerance test (100 Gm. glucose per 
os) results are shown in Table I and 17-keto- 
steroids in Table II. Fluorohydrocortisone sup- 
pression test (1 mg. four times a.day for 2 days) 
showed no significant alteration of 17-keto- 
steroid level. 

Vaginal smear revealed hypoestrinism. 

The sella turcica was normal in size and con- 
figuration. No abdominal calcification or liver 
enlargement was present. Both kidneys were 
normal in shape and position. Both psoas mar- 
gins were clear and no abnormalities were 
noted. The heart and aorta were of normal size 
and configuration. The lung parenchyma was 
clear and there was no mediastinal widening or 
hilar abnormality. There was no significant de- 
calcification of the spine. 

Culdoscopy (Dr. Martin Clyman, consultant, 
Jan. 23, 1959). The culdoscope was inserted 
without difficulty; it revealed a small, atrophic, 
anteverted uterus. The right ovary was atrophic. 
The left ovary was 1% to 2 times size. The 
lateral half of this ovary showed a rounded pro- 


Table I 


Blood 
sugar 
(mg. %) Urine 
Before oral glucose 80 Negative 
45 minutes after glucose 170 Negative 
2 hours after glucose 168 1% 
3 hours after glucose 112 Negative 
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Table II 


Test result Normal 
(mg./24 | (mg./24 
hr.) 


Urinary 17-ketosteroids 
(crude) 
Ketonic 17-ketosteroids 
Androsterone 
Etiocholanolone 
11-Hydroxyandrosterone 
1 1-Hydroxyetiocholan- 
olone 
11-Ketoandrosterone 
11-Ketoetiocholanolone 
17-Hydroxycorticoids 
Tetrohydro F* 
Tetrohydro E+ 
Allotetrohydro Ft 


*20 Keto-pregnane 3a 11B 17a 21 tetrol. 
411-20 Di-keto pregnane 3a 17a 20 triol. 
$20 Keto-allo pregnane 3a 11B 17a 21 tetrol. 


tuberance which had a grayish yellow color. The 
Fallopian tubes were normal. The culdoscop: 
was removed without difficulty. There was no 
bleeding. The patient was returned to her room 
in good condition. 

Operation. On the basis of the information 
accumulated, a definite diagnosis of left vir- 
ilizing ovarian tumor and early diabetes was 
made. 

Accordingly, on Jan. 27, 1959, a laparotom: 
was performed. Exploration of the pelvis re- 
vealed exactly what was seen on culdoscop 
There were no adhesions, no evidence of me- 
tastasis, and no ascitic fluid.6 Because of the 
youth of the patient and her desire to have a 
family, only a left oophorectomy was perform: 

The postoperative course was relatively | 
eventful. Healing was by first intention. T! 
patient was discharged in good condition on t 
eighth postoperative day. 

Pathology report. 

Gross appearance. The specimen recei\ 
fresh was an oval firm mass weighing 31 gra! 
and measuring 5 by 4 by 3 cm. in its great 
dimensions. The external surface was smo‘ 
and glistening, grayish white in color. Th: 
was slight nodular enlargement of the late’ 
half. 

On cut section, it presented an encapsulat 
firm mass about 4 cm. in diameter, pushi 
normal ovarian tissue to the side. It was fir 
resilient, yellow, and lobular, with scatte! 
grayish white strands between. 
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Microscopic appearance. Microscopic exam- 
iation showed great variations in cytologic de- 
iil. In most areas, the tumor mass was com- 
sosed of spindle-shaped cells with elongated 
.uclei arranged irregularly. It produced a sar- 
.oma-like picture. In some areas, these elongated 
cells were arranged in anastomosing cord- 
like fashion. In other areas, the cells were 
cuboidal and polyhedral with spherical chro- 
matic nuclei arranged in diffuse sheets in closely 
packed clusters or narrow cords. Intermixed 
with these cells were large polyhedral cells with 
distinct cell outline. These contained a large 
amount of pink cytoplasm with small spherical 
vesicular nuclei resembling Leydig cells. Along 
the periphery of the tumor mass, there were 
focal accumulations of these cells. There were 
occasional scattered tubules lined with cuboidal 
epithelium, and in the lumen there was mu- 
cinous material (Figs. 1 and 2). 

The gross and histologic picture was con- 
sistent with arrhenoblastoma of the ovary. 

Outcome. The postoperative recovery was 
uneventful. On March 20, 1959, approximately 
4 weeks after laparotomy, the first menstrual 
period appeared. The patient volunteered the 
information that she had lost 10 pounds and 
no longer had to shave. Her scalp had a new 
crop of hair where she had previously reported 
temporal baldness. Her voice was of a higher 
pitch, and her breasts were more full. 

Pelvic examination after the menstrual pe- 
riod revealed a normal sized uterus. The cervix 
was larger and showed active secretion. The 
vaginal mucosa was pink and succulent. The 
remaining ovary was palpable and seemed about 
normal in size. Normal cornification was noted 
oa vaginal smear. 

The patient had a second menstrual period 
oa April 23, 1959. 

She returned for examination in June and 

‘is 7 weeks pregnant. She was seen only once 

ore and then went to England where she was 
':livered of a normal baby on Jan. 26, 1960. 


Comment 


The 17-ketosteroids are the metabolic end 
oducts of the C-19 and C-21 steroids 
aborated by the adrenal glands and ova- 
‘s. They are basically divided into two 
iain subdivisions, the 11-de-oxy-17-keto- 
sieroids, which include androsterone, etio- 
n0olanolone, and dehydroepiandrosterone, 


Arrhenoblastoma of ovary 775 


and the 11-oxy-17-ketosteroids, which in- 
clude 11-beta-hydroxyandrosterone, 11-beta- 
hydroxyetiocholanolone, 11-beta-ketoandros- 
terone, and 11-beta-ketoetiocholanolone.‘ 

As a general working rule, it may be said 
that the 11l-oxy-17-ketosteroids are the 
metabolic end products of weakly andro- 
genic substances and are themselves bio- 
logically inactive. The value of their deter- 
mination, however, lies in that they give 
one information about the hormones from 
which they are derived (cortisone, cortisol, 
etc.).%* 

The 11-de-oxy-17-ketosterones, on the 
other hand, are androgenic and are the 
metabolites of strongly androgenic pre- 
cursors (testosterone, androstenedione, ad- 
renosterone, and dehydroepiandrosterone). 
Testosterone is very highly androgenic in 
even small amounts. Androsterone, one of 
its main metabolic products, is also mark- 
edly androgenic, while etiocholanolone is 
weakly androgenic. 


Fig. 1. 
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Fig. 2. 


Some texts speak of the blue chromagen 
method of differentiating the alpha and 
beta 17-ketosteroids.’* This is simply a rough 
method of separating two fractions of the 
11-de-oxy-17-ketosteroids or the virilizing 
17-ketosteroids. The alpha portion contains 
the androsterone and etiocholanolone. The 
beta part consists of the dehydroepiandros- 
terone. The normal ratio of alpha to the 
beta fraction is about 5 to 1. In adrenal 
gland hyperplasia or adrenogenital viriliza- 
tion, this ratio still basically exists even with 
elevation of the 17-ketosteroids. In adrenal 
carcinoma, however, if it produces dehydro- 
epiandrosterone, this ratio may cease to 
exist. Virilizing ovarian tumors do not cause 
an elevation of the beta fraction, so that if 
this phenomena does occur ovarian tumor 
can be ruled out.’ 

The 17-hydroxycorticoids, also derived 
from the adrenal cortex, are 17-hydroxy-11- 
dehydrocorticosterone (Compound E or 
cortisone), 17-hydroxycorticosterone (Com- 
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pound F or hydrocortisone) and their tetra- 
hydro derivatives, (tetrahydro F, tetrahydro 
E, allotetrahydro F). These are the met- 
abolic products of the hormones that regu- 
late glucogenesis. If an adrenal tumor in 
volves the zona fasciculata and the cell 
secrete an abnormal amount of the abov 
hormones, an elevation of excretion of thes 
compounds will help in the diagnosis o 
adrenal pathology. 

Dockerty” suggested that attention be 
focused on the fractionation of the 17-keto 
steroids in ovarian arrhenoblastoma.’ It wa 
hoped that knowing the exact amounts o 
the components of the 17-ketosteroid grou] 
would be of some help in differentiatin: 
adrenal from ovarian masculinizing tumors 
It was our thought that the additional evalu 
ation of the 17-hydroxycorticoids might als 
be of value in the solving of this prob 
lem. 

In almost all of the cases in the literature 
only the level of crude 17-ketosteroids i 
reported.* *! In the vast majority it is norm: 
or just slightly elevated in ovarian arrhen 
blastoma.® There are, however, several casi 
of authentic arrhenoblastomas with marked! 
elevated 17-ketosteroids.* It was our hoy 
that fractionation would lead to some clu: 
especially if the total 17-ketosteroid lev: 
was normal. 

Dr. E. Gallagher kindly consented to e 
amine the urine specimen of our patie! 
As was previously noted in the case repo! 
all the components were entirely within t! 
normal range. One could not differentia 
these results from those in a normal you! 
woman. In a personal communication, | 
Gallagher reported that the urine in anoth 
case of proved arrhenoblastoma analyzed 
his laboratory showed markedly elevated | 
deoxycorticoids and 11-oxycorticoids. 
short, there is no classical picture for t! 
tumor, because no tumor can be depend 
upon to have a standard cell growth dist 
bution or cell excretion. If the tumor secre‘ 
a very high level of androgenic substan 
the 17-ketosteroids and: its androge! 
breakdown fractions will be high. If t 
androgens are lower, the output of metal 
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lites will be lower. The dominant cells, 
whether Leydig, Sertoli, or adrenal-like, will 
determine the endocrine secretion with its 
subsequent effect on the patient.® 7° 

The mechanism of the virilization of pa- 
tients with masculinizing ovarian tumors 
with normal 17-ketosteroids and normal in- 
dividual fractions is puzzling.° There is, 
however, a logical explanation. In arrheno- 
blastoma, the probable defect lies in the ex- 
cessive reduction of androstenedione to tes- 
tosterone resulting from some defect in the 
enzyme system of the tumor.’® A simplified 
diagram for the review of the synthesis of 
testosterone follows: 


Cholesterol 


Pregneneolone 


17-Hydroxy-pregneneolone 


Dehydro-epi-androsterone 


Delta-4-androstenedione 


Testosterone. 


The degradation of testosterone is dia- 
grammatically depicted as follows: 


Testosterone 
Androstenedione 


Androstanedione and 5 beta-androstanedione 


Androsterone, epiandrosterone, etiocholanolone, 
ind others. 

Excessive testosterone in the female is 
‘xtremely virilizing in even small amounts. 
\ rise in daily output of only 2 or 3 mg. 
xy an arrhenoblastoma will produce de- 
eminizing or virilizing signs because of the 
narked androgenicity of this compound. 
Yet, the rise in the output of total 17- 
‘etosteroids resulting from this additional 
estosterone will not exceed 1.5 or 2 mg. in 
24 hours. This is lost in the normal range of 
‘his urinary metabolite and in the normal 
ndividual’s variation. The same explanation 
applies to the levels of the fractions. There- 
‘ore, in a patient with signs of virilization, 
1 normal total 17-kétosteroid level and a 
normal fractionation has only negative 
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value. It does, however, indicate that ad- 
renal pathology probably is not present and 
that the possibility exists of an arrheno- 
blastoma. On the other hand, a high urinary 
17-ketosteroid value or an elevated fraction 
value does not rule out arrhenoblastoma. 
An adrenogenital syndrome, adrenal cor- 
tical hyperplasia, and an arrhenoblastoma 
and other masculinizing ovarian tumors 
may give the exact endocrine picture of 
elevated total 17-ketosteroids, elevated 11- 
deoxycorticoids, and elevated 11-oxycor- 
ticoids. 

Dr. Gallagher, in a detailed analysis of 
13 hirsute women (including 4 cases of 
Stein-Leventhal syndrome) ,* found the level 
of androsterone and etiocholanolone ele- 
vated in all instances (11-deoxycorticoids). 
The 11-oxycorticoids were elevated also, but 
not as significantly.* This emphasizes the 
close relationship between the ovary and 
the adrenal gland and that at times it is 
almost impossible to determine which is the 
cause and which is the effect. 

Time and further research are necessary 
before the entire picture is clarified, but, on 
the basis of our present knowledge, it can 
be specifically stated that the diagnosis of 
masculinizing tumor of the ovary cannot be 
made on the basis of endocrine studies 
alone. There should be confirmatory physical 


evidence. Culdoscopy is particularly valu- 
able. 


Summary 


1. A case of ovarian arrhenoblastoma is 
reported and added to the literature. 

2. The crude 17-ketosteroids and the 
various fractions of the 17-ketosteroids and 
17-hydroxycorticoids in the urine were de- 
termined. 

3. The endocrinologic changes associated 
with this tumor are discussed. 

4. It is concluded that examination of 
the urinary metabolites of hormones ex- 
creted by ovarian arrhenoblastoma are 
generally of no value in pinpointing the 
diagnosis. 

5. There is no characteristic laboratory 
endocrine picture. 


778 Graber, O'Rourke, and Sturman 


REFERENCES 


Buxton, C. L., and Van de Wiele, R. L.: 

New England J. Med. 251: 293, 1954. 

. Dockerty, M. B.: In Meigs, J. V., and Sturgis, 
S. H. editors: Progress in Gynecology, New 

York, 1950, Grune & Stratton, Inc., vol. 2, 

p. 38. 

Falk, H. C., and Mason, V. C.: Am. J. Ossrt. 

& Gynec. 62: 1160, 1951. 

. Gallagher, T. F., Kappas, A., Hellman, L., 
Lipsett, M. B., Pearson, O. H., and West, 

C. D.: J. Clin. Invest. 37: 794, 1958. 

Hebert, F. M., Benteen, F. H., and Lambert, 

G. C.: Ann. Int. Med. 45: 311, 1956. 

. Javert, C. T., and Finn, W. F.: Cancer 4: 60, 

1951. 


. Jones, H. W., Jr.: Obst. & Gynec. Surv. 12: 


433, 1957. 

. Nelson, H. B., Calderwood, G. C., and 
Cohen, M.: Am. J. Osst. & Gynec. 73: 1115, 
1957. 

Nokes, J. M., and Claiborne, H. A., Jr.: 
Ann. Surg. 143: 729, 1956. 


April, 1961 
Am. J. Obst. & Gynec. 


Novak, E.: Obst. & Gynec. 1: 3, 1953. 
Palmer, J. P., and Waldrop, G. M.: Obst. & 
Gynec. 9: 44, 1957. 

Perloff, W. H., Hadd, H. E., Channick, B. J., 
and Nodine, J. H.: A. M. A. Arch. Int. Med. 
100: 981, 1957. 

Reifenstein, E. C., Jr.: In Meigs, J. -V., and 
Sturgis, S. H., editors: Progress in Gyne- 
cology, New York, 1950, Grune & Stratton, 
Inc., vol. 2, p. 770. 

Rothchild, I.: Clin. Obst. & Gynec. 1: 151 
1958. 

Sculley, R. E., and Morris, J. Mcl.: In Meigs 
J. V., and Sturgis, S. H., editors: Progress 
in Gynecology, New York, 1957, Grune & 
Stratton, Inc., vol. 3, p. 20. 

Ullery, J. C., and Boutselis, J. G.: Obst. & 
Gynec. Surv. 14: 635, 1959. 


155 East 76th St. 
New York 21, New York 


1 10. 
Ei. 
2 
3 13. 
4 
14. 
5 
15. 
6 
7 
16. 
8 
S 
my 
Va 
fe 
tu 
Ca 
tic 
\¢ 
R 
cc 
li 
n 
| 


Granulosa-theca-cell tumor 


associated with endometrial carcinoma 


A case report 


KURT G. FRACHTMAN, M.D. 


New York, New York 


ScHROEDER”™ first published a paper on 
granulosa-cell tumor associated with endo- 
metrial carcinoma in 1922. Ingram and No- 
vak,’ in 1951, reviewed 50 such combined 
feminizing mesenchymomas from the litera- 
ture up to 1949 and added 4 of their own 
cases. Greene,® in 1957, collected 67 addi- 
tional cases from the literature, starting in 
1949, plus 13 cases from the Ovarian Tumor 
Registry and estimated the number of such 
combined tumors recorded in the available 
literature, including his own case, to be 132. 
Of these 132 cases, 67 were theca-cell tu- 
mors, 55 were granulosa-cell tumors, and 
10 others were feminizing mesenchymomas 
but were not further specified. Only 3 of all 
these patients were under 40 years of age. 
It has been established by this time that 
1 certain percentage of feminizing mesen- 
chymomas are associated with endometrial 
carcinomas. This percentage ranges from 6.1 
to 27, according to different authors.’-®> 7° 
Hertig® states that, “the incidence of endo- 
netrial carcinoma in the presence of fem- 
nizing ovarian tumors is 17 times greater 
han that expected in patients of comparable 


Presumably the hyperestrinism caused by 
feminizing tumors may create endometrial 
iyperplasia and in extreme cases endometrial 
‘arcinoma.” "+ Thirty per cent of all patients 
with feminizing mesenchymomas have endo- 
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metrial hyperplasia,” * and 40 to 45 per cent 
have fibroid uteri.* 

The following case of a granulosa-theca- 
cell tumor combined with endometrial car- 
cinoma and hyperplasia in a fibroid uterus 
showed another striking sign of re-estrogeni- 
zation after 23 years of menopause, resulting 
in a marked somatic and psychic stimulation. 


Case report 


L. R., a 76-year-old white woman, para iv, 
underwent menopause at age 53. In 1954, at 
age 72, a vaginal plastic operation was per- 
formed. In January, 1958, at age 75, a pyelotomy 
for renal calculi was done. During July and 
August, 1958, repeated, heavy vaginal bleeding 
occurred. The patient was seen in the office on 
Sept. 8, 1958. Her appearance was remarkably 
young for a woman of 76. This striking youth- 
fulness was also noted by her family. The uterus, 
on pelvic examination, was found to be enlarged 
by a few calcified fibroids, with a manifestation 
of bleeding. An endometrial malignancy was 
suspected and a diagnostic dilatation and curet- 
tage was performed at the Flower and Fifth 
Avenue Hospital on Sept. 12, 1958. A great 
amount of polypoid material was obtained. The 
pathologic reported (Dr. Francis D. Speer) was, 
“polypoid cystic hyperplasia and focal adeno- 
carcinoma of the endometrium.” 

The patient was operated upon again at the 
Madison Avenue Hospital on Sept. 25, 1958. 
A low median laparotomy was performed under 
general anesthesia. There were a few calcified 
fibroids in the uterus, and there was a firm, 
yellowish, lobulated tumor, 5 cm. in diameter, 
on the right ovary. A panhysterectomy and 
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bilateral salpingo-oophorectomy were performed. 
The patient made an uneventful recovery and 
was discharged on the ninth day. At the time 
of this writing the patient is well and free of 
recurrence. 

Pathologic report (Dr. G. Eros). The uterus 
with cervix measured 9 by 6 by 8 cm. In its 
muscular wall there were several calcified 
fibroids, the largest measuring 5 cm. The cavity 
of the body of the uterus was dilated and was 
occupied by 2 moderately firm, reddish gray 
polyps, one measuring 4 by 3 by 2 cm. and the 
other one 3.3 by 2.5 by 2 cm. The uterine 
mucosa was hyperplastic. 

Microscopically, the fibroids of the uterus 
were composed of interlacing bundles of typical 
smooth muscle cells and connective tissue fibers. 
Some of them showed advanced hyaline degen- 
eration and calcification. The glands of the 
hyperplastic uterine mucosa were dilated but 
not tortuous and were lined by typical tall non- 
secretory columnar epithelium, resembling the 
proliferative phase of the menstrual cycle. There 
were several dilated cystic glands. The 2 polyps 
were composed of dilated cystic glands in 
edematous and congested mucosa.’ These formed 


Fig. 1. Section of the endometrium showing hyper- 
plasia and focal adenocarcinoma. (X60; reduced 3%.) 
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Fig. 2. High-power view of granulosa cells with 
Call-Exner bodies. (x600; reduced %.) 


irregular conglomerates and were lined by 
several layers of undifferentiated epithelium with 
pleomorph vesicular, hyperchromatic nuclei and 
mitotic figures (Fig. 1). In the cervix were 
occasional typical retention cysts. The vaginal 
portion was covered by typical stratified squa 
mous cell epithelium. 

The right ovary was an enlarged, lobulated 
firm mass with a smooth surface, measurin 
5 by 4 by 3 cm. The cut surface of this grayisl 
mass showed confluent opaque yellow areas 
Microscopically, these areas were identified a 
a cellular, partially immature tumor; the im 
mature portions were composed of sheets, bun 
dles, nests, and alveoli of short spindle an 
polygonal cells with short spindle-shaped nucl: 
of uniform size and shape embedded in scan 
connective tissue stroma. The more mature area 
showed well-pronounced cords, rosettes, am 
glandlike structures formed by the tumor cell 
(Fig. 2). In some places the cytoplasm of th 
tumor cells was markedly vacuolized. The im 
mature and more mature areas were irregular] 
intermingled. In the stroma of the tumor wet 
thecomatous changes, with bundles of spindl: 
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<iaped cells showing markedly vacuolized cyto- 


lasm. In these areas there were also small 


|omogeneous hyaline foci resembling corpora 
olbicantia. Sudan III stain showed abundant 
f.tty material in the tumor cells, arranged in 


imerous bundles and sheets. The epithelium of 

ie tubes was hyperplastic. 

Diagnosis. Fibroids of the uterus, glandular 
hyperplasia, adenomatous cystic polyps, and foci 
of adenocarcinoma of the uterine mucosa. 
Granulosa-theca-cell tumor of the ovary. 
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Summary 

A case of granulosa-theca-cell tumor of 
the ovary, associated with carcinoma of the 
endometrium, in a woman of 76, is presented 
together with a short review of the literature. 
In addition to the pathologic changes in the 
endometrium, the pathology of the feminiz- 
ing tumor in the ovary resulted in an un- 
timely, marked somatic and psychic stimula- 
tion. 
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Primary carcinoma of Fallopian tubes 


with positive smears 


Case report 


SAMUEL B. SCHENCK, M 
ABRAHAM MACKLES, 
Brooklyn, New York 


Since the advent of exfoliative cytology 
occasional publications’* have dealt with 
the occurrence of positive smears from pa- 
tients with tubal carcinoma. Brewer and 
Guderian, in particular, have stressed the 
necessity for meticulous study of patients 
when positive smears are reported by com- 
petent cytologists and endometrial curettage 
and cervical biopsy are negative. 

We wish to report an instance in which 
the preoperative diagnosis of adenocarci- 
noma in a Fallopian tube was suggested on 
the basis of positive endometrial smears be- 
fore and after a negative curettage and 
cervical biopsy. 


Mrs G. S., a 55-year-old white woman, was 
seen in the office of one of us (S. B. S.) on 
April 21, 1958, complaining of a slight bloody 
vaginal discharge which had been noted for 2 
weeks. Menopause had occurred 10 years before 
and she had had 2 miscarriages many years pre- 
viously. On pelvic examination the pelvic floor 
was found to be nulliparous, the cervix appeared 
normal, the uterus was of average size, and no 
adnexal masses were palpable. The endometrial 
cavity was aspirated by means of a Clyman endo- 
metrial cannula. The smears were reported by 


Dr. L. Winkelman as showing “adenocarcinoma, 
Class V” (Fig. 1). 
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She was admitted to The Jewish Hospital of 
Brooklyn on April 23, 1958, where diagnostic 
curettage and cervical biopsy were performed 
The uterus sounded to a depth of 2% inches and 
very little tissue was obtained after thorough 
curettage. Pathologic report was “endometrium 
insufficient for diagnosis’ and “mild chroni: 
cervicitis.” She was discharged on April 25, 1958 

The endometrial suction smear was repeated 
on the next office visit and again reported as 
showing “adenocarcinoma, Class V.” 
the positive cytologic reports and negative tissue 


Becaus 


Fig. 1. Endometrial cytosmear. A _representati 
cluster of definitely malignant cells of adeno: 
cinoma type. 


study of the uterus indicated the transport 
malignant cells into the endometrial cavity ‘\ 
one or both Fallopian tubes, an explorat 
laparotomy was performed on May 21, 1958 
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Fig. 2. Microscopic section. The tubal lumen con- 
tains papillary carcinoma. Note the .contiguity of 
the normal mucosa with a row of tumor cells in 
the lower right corner. 


At operation the uterus appeared normal. Both 
tubes were retort-shaped and adherent to their 
corresponding ovaries, forming a mass on each 
side which measured approximately 7 by 5 cm. 
The left ovary was slightly» enlarged and the 
right appeared of average size. The endocervical 
and endometrial canals were lined by a thin, 
smooth mucosa. The distal portions of both tubes 
were markedly dilated and filled with friable 
papillary excrescences containing bright yellow 
necrotic areas and with thin, dirty-gray fluid. 
The walls of both tubes were only slightly thick- 
ned and the serosal surfaces were smooth and 
‘listening. The right ovary did not appear un- 
sual on gross examination. The portion of the 
eft ovary adjacent to the tube appeared enlarged 
cause of infiltration, by direct extension, from 
1e tubal lesion. 

On microscopic examination the cervix was 
und to be the seat of a mild chronic cervicitis. 
he endometrium was thin and atrophic through- 
it and the uterus was free of tumor. In both 
ibes the histologic pattern of the tumor was 
redominantly that of a papillary adenocarci- 
oma (Fig. 2) with some areas of alveolar 
denocarcinoma. In none of the sections was the 
denocarcinoma noted to involve the deeper 
ortion of the muscular coat or the serosal layer. 
the right ovary contained a tiny microscopic 
netastatic nodule and the left ovary was partly 
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replaced by tumor apparently in direct con- 
tinuity with the tubal lesion. 

The pathologic diagnoses were as follows: 

1. Bilateral adenocarcinoma, predominantly 
papillary, of Fallopian tubes with extension to 
left ovary and metastasis to right ovary. 

2. Old chronic salpingitis, bilateral. 

3. Uterus with atrophic endometrium and 
chronic cervicitis. 

The postoperative course was uneventful and 
she was discharged from the hospital on May 
31, 1958. Deep radiotherapy was given to the 
pelvis. The patient was last seen May 22, 1959, 
and was asymptomatic. Results of pelvic and 
physical examinations were normal. 


Comment 

The majority of positive gynecologic 
cytologic smears are readily confirmed by 
examination of adequate cervical biopsy 
specimens or curetted material. However, as 
in the case described above, more extensive 
surgical procedures are occasionally war- 
ranted to detect the source of a positive 
cytosmear, for it is possible that malignant 
cells may appear in the more readily acces- 
sible portions of the genital tract by trans- 
port through one or both Fallopian tubes. 
In the case reported above it is probable that 
the vaginal bleeding consisted in reality of 
blood and tiny fragments of tumor emanat- 
ing from the tubal lesions. 


Summary 


A case is reported wherein the sequence 
of positive endometrial cytosmear, negative 
cervical biopsy and curettage, and positive 
endometrial cytosmear served as an indica- 
tion for exploratory laparotomy. This re- 
sulted in the finding of a bilateral primary 
tubal carcinoma. 
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The vaginal smear in office practice— 


the swab technique 


An evaluation of 10,000 smears 


N. PAUL ISBELL, M.D. 
ESTELLE GROVER, B.A.* 


Denver, Colorado 


T He value of the vaginal smear in the de- 
tection of cancer has been proved in cancer 
detection centers, in large institutions, and 
by community population surveys. The pur- 
pose of this study was to determine its ac- 
curacy as well as its feasibility when used 
routinely in a private physician’s office. The 
material consists of a group of 10,000 smears 
taken by the senior author in his private 
practice over a period of 8 years. The first 
2,195 smears were taken on patients over 
35 years of age; the remaining 7,805 were 
taken on patients of all ages coming to the 
gynecologist’s office. They were taken under 
direct vision from the external os and pos- 
terior vaginal vault with a cotton swab with- 
out use of any lubricant on the speculum or 
any previous examination. The smear was 
immediately fixed in equal parts of 95 per 
cent alcohol and ether and was’later stained 
by means of the technique of Papanicolaou. 
When the history and physical examination 
was completed, a tentative diagnosis was 
made on the patient’s chart. The vaginal 
smear was examined as an unknown without 
any knowledge of this diagnosis. All the Class 
IV or positive vaginal smears were then fol- 
lowed by cold knife conization of the cervix 
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and dilatation and curettage of the uterus 
Most of the Class III or suspicious smeai 
were followed by conization of the cervi 
and dilatation and curettage of the uteru 
A certain number of these patients, howeve 
had repeat smears only. Patients in whom th 
history or physical examination indicated 

pathologic lesion not shown by the vagin: 
smear were followed by the usual gynec: 
logic methods of investigation, such as con 
zation of the cervix, dilatation and curettag 
and in some cases hysterectomy. 


Results 


The first 2,195 smears taken from patie! 
over 35 years of age required a total of 7 
hours’ labor for the staining, mounting, a! 
interpreting of the slides. This averaged o\ 
20 minutes per slide. 

In this group there were 34 malignanci 
5 of which were unsuspected; the latter co 
sisting of 3 carcinomas in situ of the cerv 
one invasive carcinoma of the cervix, and o 
invasive carcinoma of the endometrium. T! 
group of patients over 35 years of age yield 
one unsuspected cancer in every 439 patie 
and required 142 hours of laboratory w 
to locate one unsuspected cancer. This clos 
resembles a series by Hofmeister and as 
ciates' in which a similar group of patie 
yielded one unsuspected case in every 429 

At this point in the study it was becom! 
evident that the largest number of uns 
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nected cases were being found in the young- 
st patients of the group. The age limit of 
‘J years and over was then abandoned and 
mears were taken on all patients regardless 
f age, until a total of 10,000 smears was 
eached. 

The age distribution of the carcinomas of 
he cervix and fundus of the uterus en- 
ountered in the 10,000 smears is shown in 
fig. 1. There were 53 unsuspected malig- 
nancies found, or one in each 190 smears. 
This figure is in marked contrast to the one 
unsuspected malignancy in 439 smears found 
when the smears were limited to patients over 
35 years of age. Fifty-two of the 53 unsus- 
pected cases were of carcinoma of the cervix, 
3 of which were adenocarcinomas. There was 
one unsuspected adenocarcinoma of the 
fundus. The 52 unsuspected carcinomas of 
the cervix, although not all in situ, closely 
parallels the findings of Dockerty? who re- 
ported a ratio of 5 carcinomas in situ per 
1,000 normal appearing cervices. The per- 
centage is not as high as that of the mass 
screening project reported by Erickson* in 
which 60 per cent of the cervical carcinomas 
were unsuspected. Only 5 unsuspected adeno- 
carcinomas of the endometrium were found. 
“ig. 2 shows the age groups in which the 
ispected and unsuspected cases were found 
nd demonstrates the greatest value of the 

‘ginal smear to be in the age group from 

) to 39, where the largest number of un- 

ispected cervical cancers were found. There 

is a slightly larger number of cancers of 

e cervix in the age group 40 to 49, but 

e greater percentage of the cases were sus- 

‘cted, although the number of unsuspected 

ses is still high. 

The highest percentage of in situ lesions 

is found to occur in the age group of 30 

39, as shown in Fig. 3. This is more 

rongly emphasized by the age group of 20 

29, which, although containing a smaller 

imber of cases, showed 5 out of 6 were 

ll in the preinvasive stage. 

The age incidence of squamous carcinoma 
“ig. 4) in this series has shown the age 

‘oup of 30 to 39 to céntain almost as many 
arcinomas as the age group 40 to 49. This 
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would appear to be the result of the greater 
number of unsuspected cases being detected 
in the age group 30 to 39. 

The age incidence of the adenocarcinoma 
of the endometrium (Fig. 5) varies mark- 
edly from the age incidence of the squamous 
carcinoma of the cervix, the peak incidence 
in this series being from age 50 to age 59. 

In Fig. 1, although the number of malig- 
nant cases encountered makes an abrupt rise 
during the age group of 30 to 39 which 
provides the largest number of gynecologic 
cases in the office, the actual peak of total 
malignancies occurs in the age group of 40 
to 49, although it contributes a somewhat 
lesser number of total patients seen in the 
office. The number of patients then seen 


Table I. Suspicious smears found in 10,000 
smears 


Tissue pathology 
Cervicitis 
Cervical metaplasia and atypical hyperplasia 
Endometrial hyperplasia 
Cervical polyps, leukoplakia, endometritis, etc. 
Squamous carcinoma, cervix 
Adenocarcinoma, endometrial 
Carcinoma of ovary 
Carcinoma of Fallopian tube 
Carcinoma of vulva 
Lymphosarcoma 


Total cases* 


*Total smears, 193. 


Table II. False-positive and false-negative 
smears found in 10,000 smears 


False-positive smears 
Cervical lesions 
Atypical hyperplasia 
~  Cervicitis 
Leukoplakia 
Endometrial lesions 
Hyperplasia 
Anaplasia 
Senile 


False-negative smears 
Squamous carcinoma 
(3 in 84 cases) 
Adenocarcinoma 


(7 in 36 cases) 


*Four controversial. 


+Prolonged estrogens. 


34 
26 
22 
27 
10 
4 
9 
128 
14* 
3 
9 
2t 
19.4% 
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0% 


Age Group 1-19 20-29 30-39 40-49 


No. Malignant Cases © 7 43 57 
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50-59 60-69 70—79 60-89 


36 30 10 5 


Fig. 1. Age distribution in all cases of carcinoma. 


from the age of 50 years or older rapidly 
declines, whereas the number of malignancies 
occurring declines less rapidly. This discrep- 
ancy between the number of cases and the 
malignancies encountered is more clearly 
demonstrated in Fig. 6. This shows that there 


is a marked increase in the percentage of 


malignancies present in patients above the 
age of 60, reaching a peak at the age of 80 
to 90 where over one third of the patients 
seen have some type of malignant condition. 
It is true that the greater the length of sur- 
vival, the greater is the chance for malignant 
conditions to develop, but this is also in- 
fluenced by the fact that the patients of this 
age group do not come to the gynecologist’s 
office unless there is something of a rather 
definite and pressing nature troubling them. 

Suspicious smears. One of the most dis- 
tressing and time-consuming problems of this 
study was the presence of suggestive vaginal 
smears in which a definitive decision could 
not be made at the time of the examination. 


There is a total of 193 of these smears, 
shown in Table I. These smears were sup 
plied by 128 patients, 19 of which wer 
eventually found to have malignant cond 
tions present. It is to be noted that tl 
inflammatory lesions of the cervix, tl 
atypical hyperplasias of the cervix, a1 
endometrial hyperplasia accounted for t! 
largest number of suspicious smears. T! 
problem will be referred to again in the d 
cussion of the false-positive smears. 
False-positive smears. An example of t! 
pathologic lesions found upon investigati 
of the 23 false-positive smears is shown 
Table II. The 14 cases with atypical hyp 
plasia of cervical epithelium were describ 
in various terms, including “‘atypical hyp: 
plasia,” “squamous metaplasia,” “basal « 


hyperactivity,” Four 


these cases, when seen by different patho 


and “dyskaritosis.’ 


gists, produced a controversy as to whet! 
or not they were actually carcinoma in Ss! 
The 2 patients with hyperplasia of the en 
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metrium which produced positive smears 
had both been taking estrogens over a long 
period of time. This produced a change in 
the desquamated cells which could not be 
distinguished from those of true malignan- 
cies. It is noteworthy that in most cases 
where adenocarcinoma was found, the smear 
tended to have a higher estrogen level than 
usual for that age group, and in no case 
was adenocarcinoma found in a completely 
atrophic smear. The diagnosis of anaplasia 
of endometrial tissue raised the question as 
to whether or not this was a true case of 
carcinoma in situ of the endometrium. It is 
interesting to note that although the pathol- 
ogists did not consider the tissue obtained 
by the cervical cones and endometrial curet- 
tings to be malignant, they advised removal 
of the uterus in 10 of the 23 cases. 
False-negative smears. There were 3 false- 
negative smears in 84 cases of squamous 
carcinoma of the cervix, or approximately 
3.6 per cent. All 3 were invasive, producing 
ulceration of the cervix. Upon examination 
of the tissue sections of these tumors the 
surface areas were found to be necrotic, and 
the cells in the process of desquamation were 
undergoing lysis and destruction which pre- 
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No. Of Ceses 
Ot Cercinome 
No. Of Unsuspected 
Ceses Of Corcinome 


Age Group 20-29 30-39 40-49 80-59 60-69 To-79 60-898 
% Of Toto! 

Molignont Coses 30.8 wT 10.0 3.8 
% Unsuspected 30.0 $0.0 39.0 43.5 23.1 20.0 ° 


Fig. 2. Age distribution of unsuspected and sus- 
pected cancers. 


vented their recognition in the smears. 
There were 7 false-negative smears in the 
presence of 36 cases of adenocarcinoma of 
the uterine fundus, which gave an error of 
19.4 per cent. This high percentage of false- 
negative smears may be accounted for by 
the fact that the endometrial carcinoma in 
the earlier stages does not exfoliate cells in 
the manner similar to the squamous cell 
carcinoma of the cervix. The endometrial 
carcinoma usually starting in the mid or 
deeper zone of the endometrium does not 


Age Group 


% Of Totol 
Molignant Cases 


% With Co In-Situ 83.3 


4.8 


Of Total 
Molignont Coses 


With Co In-Situ 


60-69 70.79 80-89 


32.8 


46.2 


Fig. 3. Age distribution of in situ and invasive carcinoma of the cervix. 
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Age Group 20-29 40-49 50—59 60—69 70-79 


No. With Sq. Cell Ca. 6 39 4 2 12 4 


Fig. 4. Distribution of squamous carcinoma of the cervix. 


Age Group 20-29 30-39 60-69 
No. Adenocorcinomas ' 2 3 9 4 


Fig. 5. Age distribution of adenocarcinoma of the uterus. 
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Age Group I-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 
No. Coses 99 697 1515 1406 722 301 
No. Malignant Coses ° 7 43 57 36 


Fig. 6. Percentage of carcinomas present in age groups. 


readily shed cells on the surface, and when noma of the cervix while under observation, 

these endometrial cells are found they tend and 4 patients developed questionable carci- 

to show less variation than the malignant nomas in situ of the cervix. 

quamous epithelial cells. There is also the 

actor that the cells disintegrate by the time Comment 

hey reach the cervical os. However, 3 This series of vaginal smears has shown 
denocarcinomas of the endocervix were un- that it takes approximately 20 minutes per 
ispected and gave positive smears. slide to completely process the vaginal smear, 
Smear becoming suspicious or positive. thus requiring 63 hours to detect each un- 
uring the process of this investigation a suspected case of carcinoma. The average 
ital of 21 patients developed either suspi- charge for a routine examination of the 
ous or positive smears in a period of from vaginal smear in this area is $5. It may thus 
ie to 8 years after the first original nega- be seen that it is neither practical nor profit- 
‘e smears. Three cases which changed from able for a physician to attempt to process the 
gative to suspicious all were carcinoma of vaginal smear in his own office. On the other 
> cervix. In 18 cases that changed from hand, it has been shown that the vaginal 
gative to positive, 7 patients developed smear may be processed with the aid of 
ypical hyperplasia of the squamous epi- screening personnel at a much lower cost in 
elium of the cervix. In 4 of these patients laboratories adapted to the examination of 
was controversial as to whether or not large numbers of smears. Kaufmann‘ has 
ey had developed a true carcinoma in situ. estimated the cost at $3 per case in a com- 
‘wo patients had simple chronic cervicitis. munity cytology center. A public agency is 
ine patients developed squamous carci- thus able to detect an early cancer for from 
oma of the cervix. Thus, 12 patients defi- $600 to $700 which, if allowed to become 
itely developed invasive squamous carci- malignant, costs the county several thou- 
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sand dollars from the time it is discovered 
until death ensues. It will be noted that 
when the vaginal smears taken in this series 
were not restricted to patients over 35 years 
of age, the number of unsuspected cancers 
detected increased measurably and paralleled 
the number of early noninvasive cancers en- 
countered. This would indicate the advisa- 
bility and desirability of taking the vaginal 
smear on the younger group of patients who 
were nonsymptomatic, rather than limiting 
it to the older group of patients as has been 
done in the past. The fact that there was 
such a low incidence of false-negative smears 
in squamous carcinoma of the cervix would 
indicate that the swab method which picks 
up the exfoliated cells from the cervix is 
just as satisfactory as the more complicated 
scraping method with the spatula. This is 
augmented by diminished intercellular 
bridges and thus loss of cohesiveness of ma- 
lignant cells. The swab method has the 
decided advantage that the smear is not 
confused or made difficult to examine by a 
large number of deep cells scraped off with 
the spatula. It may not be as accurate in 
the detection of carcinoma of the endo- 
metrium as the aspiration technique, but it 
does not have the disadvantages of pain, 
danger of infection, or the possibility of in- 
terfering with a pregnancy. Because of a 
19.4 per cent error, it is not possible to rely 
upon the negative swab smear in the pres- 
ence of suggestive signs or symptoms of 
carcinoma of the endometrium. An analysis 
of the suspicious smears, the false-positive 
smears, and the smears becoming -either sus- 
picious or positive re-emphasizes the danger 
which lies in the pathologic diagnosis of 
atypical metaplasia, atypical hyperplasia, 
basal cell hyperplasia, and similar terms in 
describing changes in the cervix and endo- 
metrium. McKay and _ co-workers” 
showed that in their series of patients with 
anaplasia or atypical hyperplasia of the 
cervix, 38 per cent progressed to either in 
situ or invasive carcinoma. The value of the 
repeated smear, either with or without op- 
eration, is indicated by the 12 cases that 
developed definite carcinoma, and the 4 
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cases which were controversial. The repeated 
smears were also responsible for the locatior 
of 2 vaginal recurrences in patients previ 
ously operated upon for carcinoma in siti 
of the cervix. This occurred in spite of paint 
ing the vaginal vault with iodine solution 
and searching for multiple foci of cance) 
prior to removing the entire uterus and ; 
generous vaginal cuff. One cancer of the 
vagina in a patient with previous complet 
hysterectomy was found, thus justifyin 
smears in spite of previous operation. 

There were 12 carcinomas of the vulva, 
of which showed positive smears. One wa 
suspicious and the remaining 6 were nega 
tive. Eight carcinomas of the ovary yielde 
2 suspicious smears and 6 negative smears 
One carcinoma of the Fallopian tube ha 
suspicious columnar cells. Two leiomyosai 
comas of the uterus had negative smeai 
These positive and suspicious smears pro 
duced by lesions not commonly considere: 
as sources of malignant cells serve to r 
emphasize the need to determine the source: 
of abnormal cells before attempting definitive 
treatment. 


Conclusions 


A series of 10,000 vaginal smears mac: 
and examined in a private office has shown 
that the vaginal smear is of exceedingly gr 
value in the early detection of cancer, but 
is not practical or profitably processed in 
private office and should be processed in t! 
pathology laboratory. 

Its greatest value is in detecting the ea! 
nonsymptomatic lesions occurring from t 
age of 20 to 40, rather than in the ol 
group alone. 

Diagnoses such as atypical hyperplas 
atypical metaplasia, and similar vague te! 
may obscure a true or potential carcino 
in situ. 

Although there is a somewhat diminish 
return in the number of cases detected 
a second smear, the number found just! 
yearly vaginal smears as part of the rout 
examination. 

The presence of a negative vaginal sm 
when there are symptoms or signs sugges 


Volume 81 


Vaginal smear in office practice 791 
Number 4 


endometrial cancer, should be disregarded Some nonmalignant conditions may give 
and the investigation by conization of the rise to cells in the smear which are at pres- 
cervix and dilatation and curettage should ent indistinguishable from cells arising in 


be accomplished. true malignancies. The source may also be 
A positive vaginal smear indicates that the located in various parts of the urogenital 

source of the cells must be located, and then system. 

only should definitive treatment be given. 
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Cervical carcinoma: radical hysterectomy and 


pelvic lymphadenectomy 


A. W. DIDDLE, M.D. 
STACY KINLAW, M.D. 


Knoxville, Tennessee 


RADICAL hysterectomy and pelvic lym- 
phadenectomy, if used, are generally applied 
to those patients with invasive cervical 
cancer that is confined clinically to the 
cervix and to those women in satisfactory 
physical condition under the age of 60 
years. Enthusiasm for this surgical pro- 
cedure has fluctuated in the past. Our in- 
tention is to review our experience mainly 
to describe some lessons learned in the use 
of the operation. 


Patients 


Forty-four women selected for radical 
hysterectomy and pelvic lymphadenectomy 
constitute the subjects of this study. They 
represent 8.8 per cent of 505 consecutive 
patients with invasive cervical carcinoma 
treated between March 1, 1949, and July 1, 
1959. More than one third of the total num- 
ber of women were treated as private pa- 
tients by Drs. Diddle and O’Connor in other 
than the University Hospital. 

The women treated by surgical pro- 
cedures were, for the most part, not obese, 
under 60 years of age, free of other disease, 
and in satisfactory physical condition for 
the operation. In addition to a complete 
physical examination, each patient under- 
went appropriate hematologic studies, a 
roentgenographic examination of the chest, 
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a cervical biopsy, and an intravenous pyelo 
gram prior to the surgical procedure. Study 
of the urinary bladder by cystoscopy wa: 
done when there was a question regardin; 
clinical spread of the disease beyond thi 
cervical canal. 

All were treated by the same operativ 
team except for 3 patients. 

The patients ranged in age from 25 t 
58 years with nearly an equal number i 
each of the third, fourth, and fifth decade 
of life. The women weighed between 73 an 
210 pounds; only 6 exceeded 140 pound 
The majority had been gravid previousl' 
Nine were nulligravida, whereas data for 
others were unavailable. 


Symptoms 

Abnormal vaginal bleeding or discharg 
was experienced by most patients for px 
riods of time varying from 1 to 24 mont! 
before a correct diagnosis was made. Us 
ally these complaints had been present le 
than 7 months. Twelve women did not ha‘\ 
antecedent symptoms. 


Pathologic classification 


All but one woman had an epidermo 
carcinoma; this one had an adenocarcino! 
of the cervix. 

The cancers were classified accordii 
to the criteria of Schmitz (Table I). T 
International classification has also be 
applied to each woman in the last 5 yea 
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To be consistent, only the Schmitz classifi- 
ation will be used. All gradings were done 
vy Diddle. 

A fourth of the growths were endophytic 
‘is learned from a study of the surgical 
pecimens. The others were exophytic or the 
esion was destroyed by radiation to the ex- 
ent that this differentiation was impossible. 


Treatment 


The different methods of treatment are 
siven in Table II. 

Radical hysterectomy and bilateral pelvic 
lymphadenectomy consisted of removal of 
the uterus, the parametrium, a wide vaginal 
cuff, the iliac, obturator, and ureteral lymph 
nodes with associated fatty tissue and blood 
vessels, and generally the adnexa. The me- 
dial portion of the ureters in the upper 
two thirds of the pelvis was left attached to 
the medial leaf of the broad ligament. The 
hypogastric vessels were usually not ligated 
at the bifurcation of the common iliac 
vessels. 

The ovaries were retained in 10 women. 
These patients varied in age from 26 to 38 
years and the lesions were classified as 
either Schmitz I or II. Castration was re- 
varded as undesirable in these women and 
preservation of the ovaries not hazard- 
ous. 

Preoperative radiation was used occa- 

mally before 1954 on an investigative 

isis. The surgical procedure was generally 
ne 6 to 8 weeks subsequent to the last 
diation treatment. 

Resection proved to be unsuitable for one 

oman, as determined by laparotomy. She 

d an intracervical tumor that had not 

sponded to a roentgen dose of more than 

,000 r. Biopsy specimens of pelvic lymph 

des at the time of an exploratory laparot- 

ay, 6 weeks after completion of radiation 
erapy, contained tumor. The external 

id internal iliac and femoral lymph nodes 

the right thigh and preaortic region were 

volved. Two other women had a single 
i.ac lymph node containing neoplastic cells 

: learned by histologic survey. One of these 

‘ceived radiation postoperatively while the 
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Table I. Classification of the tumor 


Schmitz classification No. patients 


I i 
II 21 
III 6 


Table II. Treatment 


Method of treatment No. patients 


Radical hysterectomy and bilateral 
pelvic lymphadenectomy 26* 
Preoperative irradiation, radical hys- 
terectomy, and bilateral pelvic 
lymphadenectomy 15 
Preoperative radiation and exploratory 
laparotomy with biopsy 1 
Radical hysterectomy and bilateral pelvic 
lymphadenectomy followed by radiation 
Irradiation, radical hysterectomy, and 
bilateral pelvic lymphadenectomy and 
pelvic perfusion with nitrogen mustard 1 


*The ovaries were retained in 10 patients. 


Table III. Survivals and the clinical stage 


| Total well 


Schmitz More Less 
classifica- No. than than Total 
tion patients 5 yr. dead 


I 17* 6 10 1 
21+ 7 9t§ 
III 67 4 2 0 


*Invasion of the cancer in the surgical specimen was 
questionable for 2 patients. The biopsies taken preopera- 
tively were submitted to other pathologists for an opinion. 
The original opinion was confirmed that there was early 
invasion. 

+All of the women with lesions classified as III and 9 
of those with lesions classified as II had radiation pre- 
operatively. 

t¢One woman was lost to follow-up after the third 
year. There was no pelvic disease at the time. 


§Three patients have residual disease. 


Table IV. Pelvic lymph nodes containing 
metastatic tumor 


Patients with positive nodes 

Schmitz No. No. 
classifica-|_ pa- pa- 
tion tients | tients Living Dead 


I 17 1 Well at 8 yr. 0 
II 21 5 One still well + 


at 3 yr. 
III 6 0 


| 
| 
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other was given none. A fourth patient had 
adenocarcinoma of the endocervix (early 
Schmitz II) that did not respond to radia- 
tion treatment. Surgical treatment was 
given during the eighth week after comple- 
tion of the irradiation. A recurrence ap- 
peared in the paravaginal region several 


weeks postoperatively. The pelvis was then 


perfused with a concentrated dose of nitro- 
gen mustard. Palliation was not obtained by 
this method. 


Results 


Survival. At this reporting, 34 of the pa- 
tients are well without evidence of neoplastic 
disease (Table III). Six others are dead, 3 
have disease, and | was lost to follow-up. 
One of 3 women who received radiation 
treatment preoperatively died. 

All of the women castrated are well—9 
more than 3 years and 6 more than 5 years 
after operation. 

Pathologic condition. The results in pa- 
tients with lymph nodes containing tumor 
are given in Table IV. Half of these pa- 
tients had received radiation preoperatively. 

Five of the 6 patients who died and 2 of 
3 with known recurrence, but living, ini- 
tially had endophytic growths. More than 
half of those with invert lesions had died 
or were living with known residual disease 


Table V. Cause of death 


Postoper- 
ative 

Clinical survival 

Patient  |classification| (months) 


Cause of death 
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3 years after treatment. In contrast, nearly 
all those with exophytic growths were well. 


Complications 


Nearly 1 in 5 women suffered a complica- 


tion secondary to the surgical treatment. A 
fistula was produced in the urinary bladde1 
of 2 patients at the time of the operation 
Primary closure was satisfactory in both. A 
third woman acquired a ureteral fistula dur- 
ing the second week after operation; thi: 
was healed by use of an indwelling ureteral 
catheter for several days. The fourth patient 
developed an intestinal obstruction nearly 2 
weeks after pelvic resection. A loop of smal! 
bowel had worked its way underneath the 
peritoneum into the right obturator canal 
This case is of further interest because n¢ 
discernible tumor was found in the surgica 
specimen or at the time of the second lap 
arotomy. Still, the patient died of diffus: 
peritoneal carcinomatosis less than 6 months 
later. The fifth person had thrombophlebitis 
in both legs after operation; ligation of bot! 
femoral veins was required. Two othe: 
women had permanent lymphedema of th: 
lower extremities. This was considered ai 
aftermath of the pelvic dissection com 
bined with scarring secondary to the radia 
tion. The eighth and ninth patients had r 
peated attacks of pyelitis months later whic! 


Remarks 


II 


II ‘ Cachexia 
II Uremia 


Uremia 


Lost at 60 Primary rectal cancer of 


Peritoneal carcinomatous 
and cachexia 
II Pulmonary metastases 


No tumor found in the surgical spe 
men 

No residual pelvic disease by auto] 
examination 

Spread to vertebra 

Radiation-resistant tumor; inope! 
able 

More than one pelvic lymph n 
contained tumor 

Rectal cancer at anal verge appea 


mo. different histologic type nearly 4 years after the cer\ 
to cervical growth lesion; patient refused treatn 


for second growth for more tl 
a year; no evidence cervical r¢ 
ual; presumed dead 


*Therapeutic dose of radiation treatment given preoperatively. 


3% 

5 II 42 a 
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vas attributed to scarring around one of the 
ireters. 

Six patients died 6 to 48 months after 
urgical therapy. The cause of death is given 


n Table V. 


Clinical staging 

There was disagreement between the clin- 
ical evaluation and the study of the surgical 
material regarding the extent of the disease 
in 7 women. One patient clinically had an 
operable growth but by exploratory laparot- 
omy it was inoperable. It was controversial 
whether or not the cancer was invasive in 2 
other cases (Table III). Patients 4 and 5 
had more than one obturator or iliac lymph 
node involved by tumor; Patients 6 and 7 
each had one iliac node containing can- 
cerous cells. The lymph nodes in none of 
the patients were enlarged. This experience 
shows the fallacy of depending on palpa- 
tion or enlargement of the lymph nodes as 
a method to determine the probability of 
metastases. 


Comment 


Most would probably agree that the sur- 
gical operation, as defined in this report, is 
best suited to patients with growths limited 
to the cervix (International I or Schmitz I 
vr II). Spread outside the cervix usually 
contraindicates its use. In our experience, 
patients satisfactorily treated by radical hys- 
‘rectomy and pelvic lymphadenectomy 
ve fewer distressing complications than 
‘0 women treated with 7,000 r to Point A 

the pelvis. The trouble lay mainly with 
n unreliable method of selecting the proper 
itient for this kind of resection. That this 
ifferentiation is extremely important is 
own by the fact that few patients ever 
irvive long if even one lymph node is in- 
olved.* Study of some of the pelvic lymph 
odes, particularly those from the bifurca- 
on of the common iliac vessels, by frozen 


section at the time of laparotomy is recom- 
inended for purposes of screening. However, 
this is not always a satisfactory test. For ex- 
imple, in 3 of the 4 cases in which one or 
more regional nodes were involved by tu- 
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mor, careful study was usually required. It 
is doubtful that a diagnosis would have been 
made on frozen section. 

Recently we have been able to identify 
cancerous cells in the circulating blood of 
women with cervical carcinoma.* We are 
now trying to correlate the gross pathologic 
condition with the presence or absence of 
atypical cells in the circulating blood. The 
idea is to learn if this can be used as a prog- 
nostic tool. At this reporting it appears the 
finding of these cells may have value. To 
the contrary, the absence of the cells may 
not be an equally reliable index. 

Twelve women did not have antecedent 
symptoms before a diagnosis of invasive 
cervical carcinoma was made. This empha- 
sizes the false security, in regard to cervical 
cancer, that women may have if they are 
free of symptoms. 

Ruiisfeldt*’ and McCall and colleagues® 
preserved one or both ovaries in relatively 
young women treated with extensive pelvic 
surgery for cervical cancer. This was done 
to obviate the symptoms of castration. Our 
meager experience confirms their studies. 
We do not believe ovarian function is haz- 
ardous in this kind of patient. 

Although few women were purposely 
treated with a combination of therapeutic 
dose of radiation and operation, we were 
unimpressed by the end results. Complica- 
tions were more frequent and curability was 
not improved. It is more important to select 
the desirable method of treatment, either 
operation or radiation alone, for primary 
therapy.* * This is in keeping with the wide 
experience of Liu and Meigs® and Cromer 
and McCabe.' Riva® and Stevenson’ are 
still in the process of evaluating the merits 
of radical operation in the treatment of: this 
disease. If operative therapy is required be- 
cause of persistent tumor after radiation 
treatment, we believe radical hysterectomy 
and pelvic lymphadenectomy as described 
herein is inadequate under this circum- 
stance. 

Irrespective of the type of treatment 
used, we find that patients with endophytic 
growths usually have a poorer prognosis 
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than those with exophytic lesions of the 
same clinical stage. We believe that spread 
beyond the cervix is more common with the 
former than with the latter. 


Summary and conclusions 

Findings with the use of radical hysterec- 
tomy and pelvic lymphadenectomy in 44 
women with invasive cervical carcinoma are 
described. 

Nearly one third of the women did not 
have antecedent symptoms, yet tumor had 
spread to the regional lymph nodes of one 
of these patients. 

The ovaries were not removed in 10 rela- 
tively young women to obviate the symp- 
toms of castration. Preservation of the 
ovaries has not proved to be hazardous, so 
far. 
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Endophytic lesions carried a poorer prog: 
nosis than did exophytic growths of a com 
parable clinical stage. 

The operation under discussion is not the 
procedure of choice for curative purpose 
if the cancer has spread beyond the cervix 

The clinical staging of the tumor did no 
agree with the biologic staging in an ap 
preciable number of patients. The mai 
challenge in the application of radical hys 
terectomy and pelvic lymphadenectomy i 
the selection of the proper patient for th 
procedure. At this reporting this differenti 
ation is often difficult or impossible. 


We express our gratitude to Dr. K. A 
O’Connor for providing some of the clinic: 
data. 
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Further experience with parametrial radiogold 


as an adjunct to radium therapy in treatment 


of pelvic lymph nodes in cancer of the cervix 


WILLIAM S. BAKER, JR., CAPTAIN (MC) USN* 


San Diego, California 


T HE successful treatment of most invasive 
cancers of the uterine cervix has been best 
accomplished in the past decade through 
some acceptable technique of irradiation uti- 
lizing intracavitary radium and conventional 
deep x-ray.*° Certain advocates of surgical 
therapy®® have recently reported an in- 
creased salvage of patients in the earlier 
stages of the disease but the best over-all sur- 
vival in all four stages over the past 10 years 
has been achieved with .radiation therapy 
alone.” ? 

It is also generally conceded that meticu- 
lously performed radical operations and well- 
planned and expertly delivered radiation will 
produce equally acceptable results in clini- 
cal Stage I and Stage II tumors.” ?° How- 
ever, when the lymph nodes contain cancer 
the decline in 5 and 10 year survival is quite 
evident regardless of the modality used.* * 
It is the presence of tumor in the pelvic 
lymph nodes undetected at the time of clini- 
cal staging that prevents our current methods 
of management from showing any progres- 
sive improvement. 

The treatment of the lymph nodes in the 
lateral pelvis and the eradication of tumor 
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This work is not to be construed as 
necessarily reflecting the views of the 
Department of the Navy. 


*Present addréss, U. S. Naval Hospital, 
Oakland 14, California. 


in these areas without producing damage to 
normal intervening tissue constitutes the 
greatest challenge to the gynecologist and 
radiotherapist at the present time. 

In an effort to improve the over-all sal- 
vage, transvaginal parametrial radiogold was 
introduced into our program of therapy in 
the spring of 1954. Our experience with this 
method in conjunction with the use of intra- 
cavitary radium in accordance with the Man- 
chester technique has been previously re- 
ported.*? Our results to date have paralleled 
the experience of Allen and associates’? in 
that the method appears to be superior to 
external sources of irradiation as a means of 
effectively treating the regional lymph nodes 
that may contain cancer. 

It is the purpose of this paper to report 
in detail some of the complications resulting 
from this method of management and the 
measures taken to restore the patient to a 
reasonable state of normalcy. 


_Material and results 


At the time of this report there have been 
55 patients treated in the manner préviously 
described." Forty-six had clinical Stage I 
lesions and the remaining 9 had clinical 
Stage II lesions. The first patient was treated 
in March, 1954, and the most recent in 
October, 1959, as noted in Table I. There 
have been 5 deaths in the series with an 
over-all survival of 90.9 per cent (Tables I 
and II). Thirty-seven patients are living and 
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Table I. Results of treatment of all patients in series, 1954-1960 (all patients treated 


with Ra®** and Au’®*) 


Year of therapy 


1956 | 1957 | 1958 | 1959 


Patients treated 
Stage I 
Stage II 


Patients living 6 months to 5 years 
without evidence of tumor 
Stage I 
Stage II 


Patients deceased 
Stage I 
Stage II 


Patients living 3 to 5 years without 
evidence of tumor 


15 9 5 


well for 3 to 5 years, a relative survival of 
67.2 per cent. 

It is to be noted here, however, that sur- 
vival for 5 or more years is not being empha- 
sized in this report as it is certainly realized 
insufficient time has elapsed since the initi- 
ation of this study. 

On the other hand, several incidents 
worthy of mention have occurred that have 
necessitated the carrying out of some addi- 
tional surgical procedure on about 27 per 
cent of our patients. Of the 55 patients 
treated there have been 15 cases that have 
required adjunctive surgical therapy. 

In Table III are listed 2 patients in which 
an operation was considered to be necessary 
in order to facilitate the proper positioning 
of the radium. At the time of operation no 
gross evidence of tumor was noted, and bi- 
opsies of the iliac nodes were negative for 
cancer. The third patient represents a surgi- 
cal attempt that was abandoned in favor of 
radiation because of extreme obesity. How- 
ever, the iliac node biopsy specimens were 
also negative for cancer. All 3 patients are 
living and well at this time. 

In Table IV are contained the data con- 
cerning 4 patients with an original diagnosis 
of cervical cancer in situ and one with an 
additional diagnosis of adenocarcinoma of 
the endometrium. In all cases a pelvic lym- 
phadenectomy was carried out and in no in- 


stance was cancer found in any of the nodes. 
One patient had an area of residual cancer 
in the apex of the vagina. All patients were 
living and well when last seen. 

Table V contains all the pertinent data 
concerning 6 patients that were considered 
to have recurrent tumor after a full course 
of irradiation. Two of these patients were 
found not to have a recurrence at the time 
of laparotomy. In one, the sigmoid colon 
and lower portion of left ureter were in- 
volved in dense scar tissue, causing symp- 
toms of obstruction in both the lower bowel 
and the left upper urinary tract. Resection 
of the involved bowel and removal of th 
left kidney were necessary, and the patient 
has been free from symptoms ever since 
The second patient was presumed to have 
a recurrence of cancer because of the de- 
velopment of intractable pain and a pal- 
pable mass in the pelvis about 2 years afte: 
she received radiation therapy. At time oi 
exploration no malignant tumor was en- 
countered, and a selective lymph node bi- 
opsy from the aortic chain was also negative 
for cancer. Both of these patients are liv- 
ing and free from tumor at the time of this 
report. The remaining 4 patients had biopsy 
evidence of tumor recurrence after radiation 


and were all operated upon as noted in 
Table V. One patient was found to have a 
positive node, 2 had residual tumor in the 


‘Total 
955 | 
14 12 ee 55 
13 9 12 7 5 46 83.6 
1 3 3 2 0 9 16.4 
13 10 14 8 5 50 90.9 
12 8 12 6 5 43 93.4 
1 2 2 2 0 7 77.7 
1 2 1 1 0 5 9.1 
1 1 0 1 0 3 6.6 
0 1 1 0 0 2 22.5 
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Table II. Cause of death and autopsy findings in deceased patients in series 


Interval 
from treatment 


Case to death 


1 (H.A.) 


Age Race Stage Autopsy findings 


9 


Caucasian 2 5 months Carcinoma, squamous cell, Grade II, cervix 
with generalized metastases 

Carcinoma, squamous cell, Grade IV, cervix 
with generalized metastases 

Carcinoma, squamous cell, Grade IV, cervix 
with generalized metastases 

No autopsy performed, died with uremia 

Carcinoma, squamous cell, Grade III, cervix 


with widespread metastases 


18 (A. H.) Caucasian 1 11 months 


St P.) Caucasian 1 6 months 


39 (N. T.) 
43 (C.S.) 


months 
months 


Caucasian 
Caucasian 


Table III. Elective surgical treatment prior to radium therapy 


Pathology 


report 


Present 
Case 


| Stage status 


I 


Indication for operation Date and operation 


21 (M. J.) Fibromyoma of uterus 
with distorted endo- 


metrial cavity 


Fixed retroversion of 


Multiple myomectomy; biopsy, 
common iliac node, Oct. 8, 1957 


Hysteropexy; pelvic lymph node 


uterus 


20 (N.R. J.) Adenocarcinoma cervix 
(Wertheim hyster- 


ectomy to be done) 


biopsy, Nov. 3, 1958 


Exploratory laparotomy, no Wert- 


heim done because of extreme 
obesity; biopsy common iliac 
nodes 


Negative 


Negative 


Negative 


Living and 
well 


Living and 
well 


Living and 
well 


Table IV. Surgical therapy for invasive cancer found in posthysterectomy cervices 
removed for cancer in situ of uterine cervix 


Date of primary 


Case | Stage treatment 


Date of 


irradi- 


Date and operation ation 


Pathol- 


ogy 
report 


Present 
Status 


10(G.M.G.) I Dec. 4, 1956; vaginal re- 


section cervical stump 


April, 1952; cancer in 
situ, cone only 


March, 1953; panhyster- 
ectomy bilateral salpingo- 
oophorectomy for cancer 
of endometrium, cancer 
in situ in cervix 


March 19, 1953; pan- 
hysterectomy 


Extraperitoneal bilateral 


Panhysterectomy, bilateral 


Radical pelvic lymphad- 


1956 


pelvic lymphadenectomy, 


Jan. 30, 1957 


salpingo-oophorectomy, 1954 
pelvic lymph node dissec- 


tion, May 18, 1954 


enectomy bilateral, Feb. 1956 


28, 1956 


Radical bilateral pelvic 


lymphadenectomy, extra- 
peritoneal, April 1, 1953 


Dec. 20, 


April 8, 


Jan.:27, 


Negative 


Negative 


Positive 
in 
vaginal 
vault 


Negative 


Living and 
well 


Living and 
well 


Living and 
well 


Living and 
well 


35 | 
35 | 
78 | 
| 
| 
— 
| — 
| | 
50 (A. O.) I | 
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Table V. Surgical therapy required for recurrent cancer in irradiation treated cases 


Case 


Stage 


Date of primary 
treatment 


Indication for 
operation 


Date and operation 


Pathol- 


ogy 
report 


Present 
status 


6 (F. M.E.) 


40 (E. W.) 


32 (E.R.) 


II 


Adenocarcinoma 
of cervix, May 


21, 1957 


Epidermoid can- 
cer of cervix, 


Dec. 6, 1955 


Adenocarcinoma 
of cervical 
stump, May 14, 
1957 


Epidermoid can- 
cer of cervix, 


Feb. 6, 1958 


Epidermoid can- 
cer of cervix, 


Aug. 18, 1956 


Epidermoid can- 


Presumptive 


(x-ray) recurrent 
tumor in sigmoid 


colon 


Postradiation re- 
currence 


Postradiation re- 
currence 


Postradiation re- 
currence 


Persistent pelvic 
pain and mass 


presumed tumor 


Postradiation re- 


Partial colectomy, left 
nephrectomy, April 28, 
1958 


Radical panhysterectomy, 
pelvic lymphadenectomy, 
May 17, 1956 


Radical resection of cervi- 
cal stump, radical partial 
colpectomy, radical bilat- 
eral pelvic lymphadenec- 
tomy, Dec. 15, 1958 


Radical panhysterectomy, 
radical bilateral pelvic 
lymphadenectomy, radi- 
cal vaginectomy, partial, 


Jan. 26, 1959 


Exploratory laparotomy, 
aortic node biopsy, Oct. 
6, 1958 


Radical panhysterectomy, 


Negative 


Positive 
node 


Positive 
in 
cervix 
and 
vagina 

Positive 
in 
cervix 
and 
vagina 


Negative 


Negative 


Living and 
well 


Living and 
well 


Living and 


well 


Living and 
well 


Living and 
well 


Living and 


cer of cervix, 


Oct. 4, 1955 


currence 


radical bilateral pelvic well 
lymphadenectomy, Feb. 


24, 1958 


cervix and upper vagina, and one was com- 
pletely negative. All 4 patients, however, are 
living and well at the time of this report. 
In Table VI are contained the data on all 
patients who required additional surgical 
therapy because of complications resulting 
from the irradiation. A total of 5 patients to 
date have required some operative interven- 
tion in order to alleviate malfunction of the 
upper urinary system in 2, the urinary blad- 
der in one, control of hemorrhage in one, 
and the completion of adequate therapy in 
one because severe sciatic neuritis causing 
intractable pain precluded further radiation 
therapy. All urologic procedures performed 
were successful and the ligating of the left 
hypogastric artery in Patient 22 completely 
controlled the arterial bleeding. The final 
patient with the sciatic neuritis had a radi- 
cal panhysterectomy and bilateral pelvic 
lymphadenectomy. The entire right pelvic 
wall was involved in dense fibrosis and thus 
made lymph node dissection very difficult 
and somewhat hazardous. However, no tu- 


mor was reported to be present in any of 
the nodes examined. Also, the intractable 
pain was relieved and has remained so to 
this time. The tissues obtained from __ the 
other cases were all reported to be free from 
tumor. 


Comment 


From the results of this study to date it 
appears indisputable that the transvagina 
instillation of radiogold into both parametria 
is not without some risk to the patient. How- 
ever, it is felt the 5 patients with complica- 
tions developing after or during the therapy 
is an acceptable figure (9 per cent) when 
compared to the incidence of fistulas afte: 
primary operation or operation combined 
with irradiation.'° 

The reason for the treatment failures ir 
the 4 patients with bona fide tumor recur- 
rence as noted in Table V is very difficult 
to establish. The concept of radioresistant 
tumors has long been the accepted cause o! 
this complication in most surgical center: 
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hile the radiotherapists indict improper that operation performed in the wake of 
dium placement resulting in supralethal interstitial radiogold therapy may allow 
- insufficient irradiation dosage to the pri- well-entrapped tumor cells to spread to dis- 
ary tumor.**° As far as can be deter- tant sites via the blood vessels and the 
iined, the radium placements were all ac- lymphatics. 
»~ptable and the Au’®® instillations were As to the efficacy of performing an elec- 
‘chnically correct as reflected by the scinto- tive surgical procedure in order to ensure 
ans taken a few days after treatment. The an acceptable intracavitary radium position, 
only answer remaining, it appears, is radio- we are unable to produce any supporting 
resistant tumor, and in this our Radiother- evidence for such a policy in the current 
apy Section concurs. literature. However, if we accept the prem- 
Regardless of our meticulous methods of ise that radiation is the accepted method of 
diagnosis in regard to cancer in situ of the management for this disease and the pa- 
uterine cervix’* we occasionally find invasive tients in question were not good candidates 
cancer in the postoperative cervix or stump, for radical operations, it becomes apparent 
and when this occurs it produces consider- that anything carried out in order to im- 
able chagrin for the pathologist and addi- prove the general outcome of the case is 
tional headaches for the gynecologist en- considered to be proper and acceptable. 
trusted with the care of the patient. We The case in which a surgical effort was 
originally treated this complication by first started and then abandoned in favor of radi- 
instilling radiogold into both parametria and ation merely emphasizes the great weight 
following in 2 weeks with bilateral extra- of decision placed upon the operator when 
peritoneal pelvic lymphadenectomy. Now, confronted with a complication of extreme 
however, we prefer to first perform the lym- obesity. If there ever is any doubt as to our 
phadenectomy and follow the operation with ability to do a thorough dissection, we will 
Co® teletherapy if any of the removed nodes certainly terminate the operative effort in 
are found to contain cancer. This change favor of continuing radiation therapy. This 
in our therapeutic approach has been pre- is not too difficult on our service as all our 
cipitated by the fact the Au'®® makes the radical hysterectomies are preceded by one 
lymph node dissection very difficult and sitting of radium and the time-dose relation- 
\ite hazardous as well as the firm opinion ship would not be affected in the least. 


ible VI. Surgical therapy required for complications resulting from irradiation 


Pathol- 


ogy Present 
Case Stage| Indication for operation Date and operation performed report status 


(S. L. H.) I Postradiation stricture, left Left ureterocystostomy, partial re- Negative Living and 


ureter; chronic pyelo- section, left ureter, Feb. 11, 1959 well 
nephritis 


Massive vaginal hemorrhage Ligation left hypogastric artery, Negative Living and 
left salpingo-oophorectomy, well 
March 3, 1958 


Postradiation stricture, left Left ureterocystoplasty, May 26, Negative Living and 
ureter; chronic pyelo- 1958 well 
nephritis 

Vesicocutaneous fistulas Cystoplasty, right salpingo-oopho- Negative Living and 

rectomy, Dec. 4, 1959 well 


Postradiation sciatic neuritis Radical panhysterectomy, bilateral Negative Living and 


radical pelvic lymphadenectomy, well 
Nov. 5, 1959 
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Summary and conclusions 

To date 55 patients with cancer of the 
uterine cervix have been treated with intra- 
cavitary radium and transvaginal radiogold 
into both parametria. Forty-six patients had 
clinical Stage I lesions and the remaining 9 
patients had clinical Stage II lesions. Five 
patients are dead, an over-all survival of 
90.9 per cent. Thirty-seven patients are liv- 
ing 3 to 5 years without evidence of disease, 
a relative survival of 67.2 per cent. 

Of the total number of patients treated, 
15 required further surgical intervention for 
(1) recurrence of tumor after irradiation, 
(2) residual invasive tumor found in post- 
operative cervices removed because of can- 
cer in situ or some benign condition, (3) 
complications of radiation therapy, and (4) 
as an adjunct to facilitate radiation therapy. 
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All the surgical procedures carried out fo: 
the complications of irradiation and the re 
currence of tumor and tumor residual hav 
been successful to date. 

From the results of this study, the fol 
lowing conclusions seem justified: 

1. The use of transvaginal parametria 


radiogold in the treatment of pelvic lymp! 


nodes in cancer of the uterine cervix is no 
entirely without danger as evidenced by th 
9 per cent incidence of complications result 
ing directly from radiogold therapy. 

2. The relative survival incidence of 67. 
per cent for the 3 to 5 years plus the ove: 
all incidence of 90.9 per cent is evidence i1 
favor of continuing the transvaginal para 
metrial radiogold therapy of the latera 
pelvic nodes as an adjunct to radium the: 
apy of cancer of the uterine cervix. 
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Occlusion of the Fallopian tubes 


with tantalum clips 


H. H. NEUMANN, M.D. 
HBENRY CLAY ff, 
New York, New York 


Sin CE the blocking of the Fallopian tubes 
halts fertility with a minimum of disturb- 
ance of the physiology of the reproductive 
tract, many such methods have been in 
common practice for almost a century.’ In 
the experiments to be described, we at- 
tempted to substitute for the various liga- 
ture materials tantalum or silver clips. If 
such clips would effectively occlude the 
Fallopian tubes they may offer some prac- 
tical advantages, inasmuch as they may be 
inserted with the aid of a stapler under 
culdoscopy and thus make it a fairly speedy, 
perhaps ambulatory, procedure; further- 
more, since a rather narrow segment of 
the tubes is occluded, without resection of 
tissue, the possibility exists that after re- 
moval of the clips patency may be restored. 
vans,? who had applied clips on the Fallo- 
an tubes, considered the possibility of a 
rversibility of the procedure; if this would 
hb» demonstrated, the procedure may be re- 

rded as a contraceptive method, rather 
an sterilization. 


Experimental study on the effects of 
metal clips on the Fallopian tubes 


On 8 monkeys (5 rhesus and 3 baboons) 
cps made from tantalum or silver were ap- 


From the Department of Obstetrics and 
Gynecology, College of Physicians and 
Surgeons, Columbia University. 

This study was aided by a grant from 
the Population Council. 


plied to the medial portions of the tubes. 
One clip was applied to each tube with two 
exceptions, when 2 clips were applied at a 
distance of about 10 mm. The width of the 
clips was 2 mm. 

On the monkeys, these clips were applied 
during laparotomies. After varying lengths 
of time from 1 to 7 months, the peritoneum 
of the animals was reopened. The clips were 
removed and the abdomen closed; after pe- 
riods of from 1 to 5 months, under a third 
laparotomy, the tubes were removed and 
examined histologically. 

The observations which we describe later 
in detail can be reviewed as follows: 

None of the clips seemed to produce 
slough or a noticeable local tissue reaction. 
Several weeks after insertion, they appeared 
to be covered by a thin, transparent lining. 
The effectiveness of the tubal occlusion 
after application of the clips was observed 
histologically. After removal of the clips, 
we observed a tendency toward restoration 
of tubal patency; however, there were ex- 
ceptions. On the two tubes on which 2 
clamps had been applied, the lumen ‘e- 
mained occluded during the time of ob- 
servation. In some other tubes which had 
only one clip applied, fibrosis seemed to 
persist after removal of the clips; they ap- 
peared occluded histologically at least for 
the period of time of observation (Table I). 
No conclusion was reached as to the par- 
ticular suitability of silver versus tantalum. 
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Incidentally, clips scattered at random in 
the peritoneal cavity of baboons did not 
seem to cause any morbidity. 


Development of an instrument for 
human application 


The stapling instrument which is pres- 
ently under clinical trial contains, apart 
from the telescope and light, a freely move- 
able arc to seize and clutch the tube under 
direct vision and to lead it between the 
jaws of the clamp; and the clamp itself, a 
modified Oliva-Crona forceps. The instru- 
ment is inserted into the cul-de-sac through 
a cannula, elliptic in cross-section, with di- 
ameters of 9 and 12 mm., with Decker’s* 
technique of culdoscopy. 

Motions of the grasping arc are controlled 
from the handle, which also permits straight- 
ening of the instrument in order to with- 
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draw it safely from the pelvis witho 
catching other organs. The clips are abo 
3 mm. in width and 9 mm. in length, wi 
a ribbed inner surface; some of the cli 
we used are winged, which facilitates th 
reopening (Fig. 1). 


Comment 


From the described experiments, it a 
peared that metal clips blocking the Fallo 
an tubes can be applied effectively and wit 
out causing discernible inflammatory re: 
tions. Of 18 clips applied, 2 were found 
have slipped off the tissue; both had bé 
roughly prepared and hand filed and h 


somewhat sharp cutting edges. All of tie 


smooth-edged machine-prepared clips h 
remained in the places of their applicatic 

When 2 clips were applied to a tube 
hydrosalpinx developed between the bloc 


Table I. Results of application and removal of metal clips on the patency of the 


Fallopian tube 


Length of 
observation 
after removal 
_ of clips 
(months) 


Duration of 
block with clip 
(months) 


Rhesus : 6 


Histologic observations « 


Tube tubes 


Left 
Right 


Left 


Animal 


Both tubes effectively oc- 
cluded* 


Baboon Lumen recovering, mucosa 
damaged 


Right Mucosa recovered 


Baboon Left Tube patent, apparently n 
mal 


Right Fibrotic changes, closed lu 


Left 
Right 


Tube patent 
Tube occluded 


Both tubes occluded; the animal died before recovery could be 
observed 


4 Left Hydrosalpinx (2 clips had 
inserted ) 


Tube histologically norma! 


Tube occluded 
Tubal mucosa recovering 


Right 


Left 
Right 


Left 
Right 


*The sections were made after removal of the clips, in order to establish the effectiveness of tubal occlusion. 


+Two clips had been attached to the left tube, which had not recovered. 
to the tissue. Further reference to this fact is made in the discussion. 


Rhesus 


Rhesus 4 4 Tube patent, normal muc: 


Tube patent, normal muc 


One clip, however, was found loosely co1 


tThree months after removal of the 2 clips, the hydrosalpinx was much reduced, the tube appeared patent, thoug! 
an abnormal mucosa. 


a 


(Kg.) 
Baboon 2.5 4 3 
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Fig. 1. Instrument for the application of tubal clips under culdoscopy. (Tubal clamp manu- 
factured by American Cystoscope Makers, Pelham, New York.) Instrument shown without 
cannula. Inset: a, grasping arc, b, open clamp, clips not inserted, c and d, optical com- 


ponents. 


this, while not a surprising finding, con- 
firmed effective occlusion of the tubes, which 
was otherwise demonstrated histologically. 

As to the restoration of patency, the re- 
sults were not uniform; more than half of 
the tubes seemed patent again, while others 
remained occluded and fibrotic or appeared 
in various stages of recovery. If only about 
half the tubes are definitely patent after 
several months, the percentage of animals 
thus provided with at least one functioning 
tube is much higher. 

The anatomy of the tube and the other 
pelvic organs in the experimental animals, 
particularly the baboon, appears very simi- 
lar to that of the human reproductive or- 
zans and quite different from the narrow 
tortuous oviduct of the cat and dog. It re- 
mains to be observed clinically how far the 
findings apply to humans over much longer 
periods of time. 

The method of suspending fertility with 
tubal staples is likely to have a higher rate 
of failure than, for instance, the Pomeroy 
procedure,‘ and would not be a substitute 
‘or it where sterilization is medically strictly 
indicated. 


The application of clips may be prefer- 
able to the common methods of tube liga- 
tion if reversibility were a factor, and par- 
ticularly if it would lend itself to rapid 
mass application as 4 hospital outpatient 
procedure, by means of culdoscopy in coun- 


tries where overpopulation has become a 
pressing problem and contraceptive methods 
as a repetitive procedure requiring indi- 
vidual persistence are unlikely to succeed. 
If sufficiently simplified, the method may be 
useful as a public health measure in areas 
where the need for it is coupled with legal 
and religious tolerance toward such a pro- 
cedure. 


Summary 


The Fallopian tubes of 8 baboons and 
rhesus monkeys were occluded with tanta- 
lum and silver clips. There was no evidence 
of sloughing or tissue irritation. 

Upon removal of the clips after varying 
periods of time, tubal patency seemed re- 
stored in about half the tubes after sev- 
eral additional months, others seemed in 
the process of recovery, and some showed 
fibrotic changes that made recovery even 
after longer periods seem doubtful. The prob- 
ability that animals may be provided with 
at least one patent tube some time after the 
removal of the clips appears high. 

An instrument is described for the occlu- 
sion of the Fallopian tubes with tantalum 
staples under culdoscopy. This instrument is 
presently under clinical trial. 

If the simian findings apply to the human 
Fallopian tubes, the insertion of tantalum 
staples through the cul-de-sac may offer a 
useful procedure of controlling fertility. 
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Surgical unification of a double uterus 


Case report 


JOHN J. FISHER, M.D. 
Jacksonville, Florida 


THE purpose of this paper is to report a 
case of unification of a double uterus with 
use of the Strassmann operation. There is 
little reason to go into detail discussing the 
Strassmann operation since both the origi- 
nator of the operation, Paul Ferdinand 
Strassmann, of Germany, and his son, Ervin 
O. Strassmann, of Houston, Texas, have 
written many excellent papers on the pro- 
cedure.'"* The operation was originated and 
first performed in April, 1907, by the elder 
Strassmann. Writing on the occasion of the 
fiftieth anniversary of the operation, Ervin 
O. Strassmann*‘ reported a total of 192 cases, 
18 of which have been performed by his 
father, 13 by himself and 161 reported in 
the literature by others. 


J. S., a 19-year-old para 1-0-0-0, was first seen 
in the office June 2, 1958. Her first pregnancy 
had been complicated by the intrauterine death 
of the fetus 13 days prior to spontaneous delivery 
at term on Jan. 27, 1958. After delivery she had 
a heavier than usual flow of lochia for 2 months. 
\ normal menstrual period occurred on April 
‘9, 1958. After this the patient did not bleed 
‘gain until the day prior to examination when 
she had a small amount of bright red bleeding 
followed by a dark brown vaginal spotting. 

The remainder of the past history was essen- 
tially normal with no surgical operations or ill- 
nesses. Menarche occurred at the age of 14 years; 
periods were regular at 28 day intervals and 
lasted 5 days. There was no unusual amount of 
discomfort at the time of the menses. 


From the Department of Gynecology, 
St. Luke’s Hospital, 


Examination in the office that day revealed 
the fundus to be approximately one fingerbreadth 
above the symphysis. Bimanual examination con- 
firmed the findings of an early intrauterine preg- 
nancy, the fundus being the size of a 2 months’ 
pregnancy and in good forward position. The 
cervix was firm and closed and no dilatation 
was present. A diagnosis of threatened abortion 
was made and expectancy management was in- 
stituted. The following evening she was admitted 
to the hospital with an incomplete abortion and 
curettage was performed. 

It was noted at the time of curettage that “on 
bringing the curette across the uterine surface 
both in the posterior and the anterior midline 
a ridge could be palpated with the curette, this 
being quite suggestive of an incomplete uterine 
septum.” 

After 2 normal menstrual periods, hystero- 
salpingography was performed Aug. 30, 1958. 
As Fig. 1 shows, the fundus of the uterus was 
almost completely divided into two parts but 
there was a common lower uterine segment. 

The patient entered St. Luke’s Hospital April 
12, 1959, and excretory urogram was performed 
the following morning. The preliminary film of 
the abdomen was essentially normal. The ex- 
cretory urographic studies with Hypaque show 
excellent renal function bilaterally and normal 
morphology of the renal collecting and ex- 
cretory structures. On April 14, the patient was 
taken to the operating room for a metroplasty. 

Pelvic examination under anesthesia revealed 
a fundus that had a definite ridge in the upper 
portion giving the organ a heart shape, the cervix 
being somewhat broadened from side to side but 
essentially normal otherwise. No adnexal masses 
were palpable. A curettage was performed in the 
routine manner with extra care taken to per- 
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Fig. 1. 


form thorough dilatation of the cervical canal. 
The previously palpated septum could be felt 
again with a curette to extend almost to the 
level of the internal os. 


The abdomen was opened through a left 
paramedian incision. The adnexa were essen- 
tially normal. The uterus was twice as broad as 
normal with a definite ridge palpable in the 
midline and a depresssion of the fundus between 
the 2 cornua, confirming the preoperative x-ray 


diagnosis of double uterus. A Strassmann me- 
troplasty was performed in a classic manner by 
making an incision across the fundus between 
the 2 round ligaments and carrying the incision 
through all 3 layers of the uterus until the endo- 
metrial cavity on either side was entered. The 
midportions of the anterior and posterior uterine 
incisions were grasped with Allis mucosal clips 
and placed on traction. The septum which ex- 
tended to approximately the level of the in- 
ternal os was excised with large curved scissors. 
Upon removal of the septum the uterine cavity 
was developed as a single unit. The cavity was 
then packed with iodoform gauze, the end of 
which was pushed down through the cervix 
into the upper vagina. The side-to-side incision 
was closed in an anteroposterior manner with a 
single layer of figure-of-eight No. 1 chromic su- 
ture, the suture being placed from the mid- 
portion of the myometrium through the endo- 
metrium on one side through the entire thick- 
ness of the uterine wall on either side and back 
from the endometrium into the midportion of 
the myometrium on the opposite side. The uterus 
was then suspended by plicating the uterosacral 
ligaments on either side and advancing the 
shortened ligaments high up on the posterior 
aspect of the cervix. This was performed with 
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3-0 cotton. Appendectomy was performed ii 
routine manner. A piece of omentum approx 
imately 7.5 cm. in its longest diameter was re 
moved and used to peritonize the posterior por 
tion of the uterine incision. The anterior por 
tion of the incision was peritonized by advancin; 
the bladder flap. The patient received one uni 
of blood during operation; this more than re 
placed the estimated blood loss. 

Hysterogram was performed on June 27, 1959 
This time 5 c.c. of Salpix was used and th 
postoperative appearance of the body of th 
uterus found to be practically the same as tha 
of a normal uterus (Fig. 2). No special effor 
was made to clear the media through the tubx 
There was a normal filling of both tubes o1 
either side to the outside end. 

This patient subsequently became _ pregnant 
the last menstrual period being Feb. 25, 196 
and estimated date of confinement Dec. 5, 196 
The prenatal course was uneventful throughout 
with the patient displaying a weight gain fron 
125% pounds to 14614 pounds. 

She was admitted to the hospital Dec. 7, 196 
in prodromal labor and, after an observation « 
approximately 30 hours, went into active lab 
at 2:00 a.m., Dec. 9, 1960. 

In 2 hours the cervix was fully dilated althoug! 
the head remained at midpelvis. Following a 
minute second-stage labor, she was taken to tl 
delivery room where manual rotation from rig! 
occipitotransverse to right occipitoanterior. pos 
tion was accomplished, low forceps applied | 
the head, and delivery of a 7 pound, 13 ounc 
full-term, living, normal male child was accon 
plished with ease under cyclopropane anesthes' 
over a midline episiotomy. 
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The placenta was retained, necessitating its 
ianual removal from a high and posterior loca- 
on in the fundus. Exploration of the uterine 
wity revealed the old vertical uterine midline 
icision as a dimpling, but with no noticeable 
hinning in any of its extent. 


Comment 


The advantage given for the selection of 
ihis type of surgical unification is that it 
provides a larger uterine cavity than does 
the wedge resection. It has been postulated 
that the greater the uterine cavity after 
surgical unification the more likely the 
chances of a pregnancy’s being carried to 
term, and that the reason for abortion or 
premature labor in the anomalous uterus is 
the reduced size of the cavity in which the 
pregnancy develops. Having performed both 
types of surgical unification, I certainly con- 
cur with the statement that the Strassmann 
procedure gives a larger uterine cavity. In 
addition to this, there is a much reduced 
blood loss in the Strassmann procedure as 
compared to that with wedge resection. A 
review of the Strassmann metroplasty by 
Steinberg® presents excellent’ illustrations of 
the technical steps of this procedure, and 
inyone contemplating the operation can 
asily follow the technique presented in his 
aper. 

It is well to mention three rules that 
‘trassmann laid down for the election of 
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unification procedure. First, a hysterosal- 
pingogram should be done in order to de- 
termine the type of uterine anomaly but 
even more so to demonstrate the patency 
of at least one of the uterine tubes. Second, 
an intravenous urogram should be _per- 
formed since urologic malformations so often 
coexist with those of the genital tract. 
Third, no unification operation should be 
undertaken near the time of abortion, but 
an interval of at least 6 months should be 
observed in order to obtain the best healing 
results and the best uterine scars. 

Finally, a word in regard to the manage- 
ment of this patient when she becomes preg- 
nant. It is proposed to deliver her vaginally. 
In a series of 114 cases of metroplasty cor- 
rected by the younger Strassmann there 
were 69 pregnancies after the operation. 
Fifty-nine of these pregnancies progressed 
to full term and 53 babies were delivered 
per vaginam. In the 69 pregnancies follow- 
ing the operation there were no maternal 


deaths. 


Summary 


1. A case report of a Strassmann surgical 
unification of a double uterus is presented. 

2. This procedure can be performed easily 
and with minimal blood loss, as compared 
with other plastic unification procedures. 

3. It results in the obtainment of a very 
nearly normal uterine cavity. 
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A multiple biopsy technique for 


the demonstration of uterine 


serosal endometriosis 


ALVAN G. FORAKER, M.D. 
Jacksonville, Florida 


histopathological demonstration of 
clinically apparent uterine serosal endometri- 
osis may present problems. The incidence of 
endometriosis observed at the operating table 
tends to be definitely higher than that con- 
firmed through the pathologist’s microscope. 
There are various reasons for this phenom- 
enon, which will not be detailed here. 

Part of the difficulty lies in adequate 
sampling of the involved tissues. Generally, 
pathologists are apt to concentrate upon the 
mucosal portions of the uterus and cervix. 
Frequently, one or two blocks of full thick- 
ness of the uterine wall are taken, to include 
serosa. However, the areas of endometriosis 
may be small, sparse, and scattered. Of sev- 
eral areas of previous endometriosis, some 
may have undergone fibrosis and regression 
of demonstrable endometrial vlands and 
stroma. The pathology laboratory can rarely 
afford the technical effort required to pre- 
pare full sections including all suspicious 
areas on the uterine serosa. 

In this situation we have found a multiple 
serosal biopsy technique useful in examining 
excised uteri, especially when endometriosis 
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is suspected. The usual sections of cervix 
full 
metrium (including serosa) are prepared. [1 
addition, 10 to 20 biopsy specimens from the 


endometrium, and thickness of myo- 


surface are taken, including small reddened 
areas, adhesions, and any other abnorma 
appearing portions. Each tissue fragment is 
only a few millimeters in maximum diamete1 
Many fragments can be prepared in on 
paraffin block, adding only one, two or thre: 
sections to the total examined on the case. 

In the past 2 years we have employed this 
technique on approximately 40 cases. In 
each, 10 to 20 biopsy specimens were taken 
as noted above. In 7 cases (about 18 per 
cent), one or more identifiable areas of en- 
dometrial glands and stroma were demon- 
strated (Fig. 1). These were small. Usual 
most of the biopsy fragments contained 1 
endometrium, but only nonspecific areas ‘ 
fibrosis. 

Successful demonstration of endometrio: 
has beneficial effects for the patient, clir 
cian, pathologist, and tissue committee. E1 
ployment of the multiple serosal biop 
technique can increase the proportion 
correct tissue diagnoses of endometriosis. 


Summary 

A technique of multiple biopsies of t! 
uterine serosa as an adjunct in the demo 
stration of endometriosis is described. 
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Fig. 1. (BMH S58-4662, a 40-year-old white woman with clinical endometriosis.) Numerous 
small brown areas are present in uterine serosa. Seventeen biopsy specimens included in two 
blocks. Only four of the fragments contained identifiable endometrial glands and stroma. 
A, Two foci of endometrial glands and stroma present in one tissue fragment, a single cluster 
of glands and stroma in another tissue fragment. (x32; reduced %4o.) B, Detail of one of the 
areas of endometriosis seen in A. (x320; reduced 9.) 
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A technique for salpingoplasty 


ROBERT W. NOYES, M.D. 
Palo Alto, California 


A DESIRABLE way to repair an ob- 
structed or a previously ligated oviduct is to 
reunite the freshened ends of the oviduct 
over a plastic splint. In order that the splint 
may be removed after a period of healing, 
the end of the splint may be attached to the 
cervix uteri. However, this site is subject to 
trauma and infection. One end of the splint 
may be attached to the abdominal wall and 
the other left free in the oviduct, but bowel 
activity may pull the splint out before heal- 
ing has taken place. An incision may be made 
through the anterior wall of the uterus, a 
single plastic splint may be drawn through 
both oviducts, and the ends of the plastic 
tubing may be attached to the abdominal 
skin. Such an incision weakens the uterus, 
however, and in the event of subsequent 
pregnancy cesarean section may be required. 

These difficulties may be avoided by using 
the following technique: Small diameter 
plastic tubing (such as polyethylene PE 100) 
is threaded onto the end of a special probe 
made of silver-plated No. 18 gauge copper 
wire, the end of which has been reduced to 
the size of the inside diameter of the plastic 
tubing (Fig. 1, a, insert). The probe is then 
passed through the fimbriated end of the 
oviduct and through the interstitium of the 
oviduct into the endometrial cavity. Working 
from below, an assistant, having previously 
dilated the cervix, grasps the probe with an 
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alligator clamp (Fig. 1, a) and draws the 
plastic tubing through the cervix and vagina 
(Fig. 1, 6). The contralateral oviduct i 
treated in the same way (Fig. 1, c), so tha 
the ends of the two pieces of tubing protrud: 
through the vulva (Fig. 1, d). 

The ends of the tubing are now threade« 
onto a connector one-half inch long (Fig. | 
e), and the united tubing is pulled bac! 
through one of the oviducts until the 
nector clears the fimbria (Fig. 1, f). Th 
surplus plastic tube and connector are the 
detached and discarded. The free ends <« 
the remaining plastic tube are passed throug 
small trochars which have been _push« 
through the abdominal wall and are sutur 
to the skin with stainless steel wire. The sero 
of the proximal and distal ends of tl 
oviduct are approximated over the splint wi 
three 5-0 cotton sutures. 

The only difficulty so far encountered wi 
this technique is that the interstitium of t 


con 


oviduct is sometimes rather narrow, and t! 
probe does not always pass freely into t! 
uterine cavity. In such cases it may 

easier to pass the probe from below, usi 
the alligator clamp to guide the probe |: 
erally. The abdominal surgeon can assist t 
vaginal operator by palpating the int 
stitium of the oviduct between his thu: 
and finger as the probe is passed throu; 


The special probes and connectors were m: 
by the Coby Manufacturing Company, 
Golden Gate Avenue, San Francisco 2, Califor: 
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of ureteral obstruction 


RALPH L. 
JAMES F.SHIP?P, M.D. 


ROBERT H. YONEMOTO, M.D. 


RALPH CHAPMAN, M.D. 


Duarte, California 


PERIODICALLY a patient is seen who 
has preterminal uremia due to low bilateral 
ureteral obstruction. When the etiology is a 
benign condition or a_ resectable cancer, 
emergency urinary diversion should be ef- 
fected by the most rapid and simplest ap- 
proach possible. Open surgical diversion is 
necessary where retrograde ureteral cath- 
eterization by cystoscopy is not feasible and 
percutaneous needle nephrostomy or pyelos- 
tomy fails or cannot be attempted because 
of inadequate radiographic renal localiza- 
tion. 

It is the purpose of this paper to empha- 
size ureterostomy in situ as a simple, rapid, 
relatively innocuous procedure that can be 
done under local anesthesia in a fraction of 
the time and much more safely than ne- 
phrostomy, pyelostomy, or ureteral trans- 
plantation to isolated ileal segment. In this 
type of case the prompt response to ureteros- 
tomy evidenced both symptomatically and 
in the fall of the blood urea nitrogen level 
has demonstrated that more extensive pro- 
cedures are seldom warranted. 

Through a muscle-splitting lower quad- 
rant incision of the McBurney type, either 
or both ureters are exposed extraperito- 
neally. The ureter is freed for a short dis- 
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Ureterostomy in situ for temporary control 


BYRON, JR., M.D. 


tance below the pelvic brim and a larg 
ureteral catheter is inserted through a sma 
ureterostomy. The opening is closed with 
purse-string sutures, a Penrose drain is 
placed in the area, and the drain and cath- 
eter are brought out through the angle ol! 
the incision. The use of retroperitoneal ure- 
teral catheterization has two chief advan- 
tages: (1) the procedure is short and can 
usually be done under local anesthesia; 
the ureter remains in its bed and can be 
used for future permanent urinary diver- 
sion. 

The following cases illustrate the useful- 
ness of the procedure. 


Case 1. M. G., a 57-year-old white woman, 
was treated at the City of Hope with irradiati: 


in August, 1957, for Stage II cervical carcinon 


There was no clinical recurrence until Ju 
1959. In September she was readmitted with 
bilateral ureteral obstruction and BUN level of 
95. Attempts at ureteral catheterization 
cystoscopy failed. A left retroperitoneal ureteral 
catheterization was performed and 2 weeks lai”! 
an anterior exenteration and ileal conduit w 
successfully carried out. She is alive and with 
evidence of disease 3 months after the exent 
tion. 

Case 2. I. S., a 59-year-old white woman, h 
an abdominal perineal resection in July, 1958, 
the City of Hope for a large rectal carcinoma 
volving the anus. She was readmitted in Nov 
ber, 1958, with bilateral ureteral obstruction. 
tempts to perform retrograde ureteral cathete1 
tion at cystoscopy failed. Retroperitoneal uret« 
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atheterization was done and the BUN returned 

» normal. No other surgical procedure was 

ried out because extensive retroperitoneal 

1mor was noted when one ureter was dissected. 
(he patient died 3 months later of widespread 
letastases. 

Case 3. J. P., a 67-year-old white man, had a 
suprapubic prostatectomy in 1953 for carcinoma. 
He was first seen at the City of Hope in Decem- 
ber, 1955, when a bilateral orchiectomy was 
performed because of recurrent cancer. 

In November, 1958, he was readmitted with 
bilateral ureteral obstruction; BUN was 97. It 
was impossible to catheterize the ureters at 
cystoscopy. A bilateral retroperitoneal ureteral 
catheterization was done. Six days later an ex- 
ploratory laparotomy was carried out. The pelvic 
recurrence was not resectable and it was tech- 
nically impossible to construct an ileal conduit 
because of the severe reaction of the ureters due 
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to urinary leakage into the retroperitoneal space. 
A cutaneous nephrostomy was performed. The 
patient died 7 months later. 

Case 4. J. A., a 54-year-old white man, had a 
diagnosis of transitional cell carcinoma of the 
urinary bladder made in August, 1956. He had 
a suprapubic segmental resection of the bladder 
at that time. Cobalt teletherapy was given in 
October, 1956, for a recurrence. ; 

He was first admitted to the City of Hope in 
May, 1957, with bilateral ureteral obstruction; 
BUN was 89. A right retroperitoneal catheter- 
ization was done when catheterization proved to 
be impossible at cystoscopy. Ten days later an 
ileal conduit was made. He progressed satisfac- 
torily and was discharged from the hospital. Two 
months later he was readmitted for cystectomy. 
This was carried out without difficulty. The 
patient died 6 weeks later of infection and 
wound breakdown. 
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Fig. 1 shows the response to ureteral 
catheterization. It is interesting to note that 
in Case 4, although what would seem to be 
adequate volume of urine was present prior 
to ureteral catheterization, the BUN con- 
tinued to rise. After catheterization a rapid 
drop in BUN was noted with little change 
in output. 

Two recent papers describe ureteroileal 
anastomosis and nephrostomy for temporary 
control of bilateral ureteral obstruction. 
Butcher’ constructs the usual type of ileal 
conduit as definitive therapy for the ure- 
teral obstruction and later approaches the 
tumor. The main disadvantage of this meth- 
od would seem to be that an ileal conduit 
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construction might sometimes be more tha: 
these poor-risk patients can stand. Skjorte: 
and Graham? advocate use of nephrostom: 
as the first stage to correct the uremia 
Again, we feel that retroperitoneal uretera 
catheterization is simpler and the kidne 
and renal pelvis are not traumatized. 


Summary 


Retroperitoneal catheterization of ureter 
is presented as a simple, rapid means of co1 
recting uremia due to low ureteral obstruc 
tion. The method is helpful in preparin: 
such patients for definitive operations. Fou: 
cases are described. 
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The conflict in nomenclature for descensus uteri 


EMANUEL A. FRIEDMAN, M.D. 


WILLIAM A. LITTLE, M.D. 


New York, New York 


SPECIOUS and misleading discrepancies 
exist with reference to classification of the 
extent of descent of the uterus in disorders 
involving fascial relaxation. The myriad 
variations in definition have left the field 
disarrayed, so that the casual reader often 
has considerable difficulty in knowing the 
precise limits of any particular study, and 
the erstwhile student of the subject finds it 
impossible to compare data of otherwise 
comparable series of studies. 

Growing experience in assessing the rela- 
tive merits of available methods of treatment 
have pointed up the need for clearer defini- 
tion of the make-up of case material. This 
is now an accepted truth in the field of 
cancer therapy. The staging techniques are 
ermitting the evolution of optimal stand- 
ards of approach to the treatment of neo- 
lasms based on precedent evaluation of 

“mogeneous groups of cases. Similar move- 
nents are afoot in the field of pelvic relaxa- 

m, wherein qualitations of the type and 
gree of disorder are becoming important 
veoperatively for predetermining the most 
appropriate mode of therapy.® * 1° Clearly, 
is requires foregoing critical studies con- 
rasting the end results of groups of nearly 
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identical cases treated in one of several ways. 
To that end the need for uniformity of 
nomenclature is herewith stressed. 

At the turn of this century, Kelly’® re- 
marked that “in its descent the uterus oc- 
cupies an infinite number of positions be- 
tween the normal anteflexion, and a condi- 
tion of complete extrusion.” Although he 
noted the need for accurate description of 
the individual features of each case, giving a 
list of 12 items to be detailed, he recognized 
only two major varieties of prolapse, com- 
plete (in which “the uterus descends as a 
whole, the fundus sinking pari passu with 
the cervix”) and incomplete (in which “the 
fundus . . . descends but slightly . . . while 
the cervix, advancing more rapidly, escapes 
at the outlet”). The latter corresponds to 
cervical hypertrophy with or without 
minimal descensus. 

The further nomenclatural evolution is 
beclouded historically, so that the authors 
are unable to trace the several branches of 
its tree. The confusion will speak for itself. 
To the present, we have located three major 
citadels of thought, about equally populated 
with interested adherents. Latter-day direct 
descendants of Kelly and his disciples, 
figuratively speaking, recognize*® ** two 
varieties of prolapse, complete and incom- 
plete (Fig. 1, A). These terms, however, 
have quite different meanings than were 
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Existing Degree Designations 
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Proposed Stagir 


upper half 
vagina 


lower half 
vagina 
ol 


vestibule 


D 


F 


Fig. 1. Existing and proposed classifications for descensus uteri (see text). 


originally stated. Complete prolapse refers 
to the uterus situated entirely outside of the 
introitus; incomplete, on the other hand, 
refers to any and all other positions of the 
uterus. An offshoot of this branch has 
properly modified this to add a category for 
recurrent prolapse.*’ 

The other two perhaps more popular 
groups have assigned arbitrary degree desig- 
nations in efforts to quantitate descent 
roughly. Their criteria, however, are not con- 
sistent. Neither the experience, the erudition, 
nor the sheer numbers of adherents of either 
group seems to lend weight to its particular 
system of classification. One states’ * °° 2% 24 
(Fig. 1, B) that in first degree descensus the 
cervix uteri reaches down to the vaginal in- 
troitus, in second degree it protrudes, and in 
third degree the entire uterus lies outside the 
vagina. Third degree in this system corre- 
sponds to the aforementioned complete pro- 


lapse or procidentia uteri. In the ° othe: 
schema® 21) 23 (Fig, 1, C) the cervix 
well within the vagina in first degree pro- 
lapse, at or near the introitus in second de- 
gree, and protruding outside of the vaginal 
orifice in third degree. Here complete proci- 
dentia is a special instance of third degree 
descensus. 

Nonadherent splinter factions® ** have de- 
vised further modifications; to wit: in fil 
degree prolapse (Fig. 1, D) the cervix 
just at the vulva, in second degree not mo 
than half the uterus is outside the introitt 
and in third degree more than half is o 
Others” specify (Fig. 1, first deg: 
prolapse with the cervix at or above the le\ 
of the ischial spines, second degree from t 
spines to the introitus, and third deg! 
through the introitus. Still another* ad 
(Fig. 1, F) a fourth degree for compl 
procidentia. 


? 
complete —— 3° —— 
A B Cc G 


Each set of criteria has some advantages 
ver the others, their lack of uniformity not- 
vithstanding, but none is ideally suited for 
widespread clinical or academic usage. Gen- 
eral nonacceptance of any single system be- 
speaks the truth of the latter, thereby verify- 
ing the need for a universal schema. 

An accepted authoritative work such as 
the Standard Nomenclature of Diseases and 
Operations'® avoids the issue by referring 
under “Diseases due to or consisting of static 
mechanical abnormality (782-6)” only to the 
single all-inclusive term “prolapse of uterus 
due to unknown or uncertain cause (782- 
631)” for coding; but it does distinguish 
“prolapse of hypertrophied cervix, congenital 
(783-021)” and “prolapse of vagina (781- 
631).” The recently published Manual of 
Standards in Obstetric-Gynecologic Practice™ 
of the American College of Obstetricians and 
Gynecologists also recognizes the single entity 
prolapse of the uterus, without modifying 
qualification, as a legitimate indication for 
hysterectomy. 

Divergence of opinion also exists with re- 
gard to the standardization of technics for 
demonstrating the degree of .descent regard- 
less of the system employed. Advocates for 
examination while the patient is straining in 
dorsal lithotomy position’® ** are at variance 
with those who recommend observations 
with the patient standing with legs slightly 
apart and bearing down® ?° and both mildly 
reject the idea of applying traction to a 
tenaculum on the cervix.’* Again, no real ob- 
jections can be aimed at any of these meth- 
ods. It is the absence of any uniformity that 
raises doubts as to the validity of allegedly 
‘omparable observations from patient to 
vatient and from series to series. Without 

andard criteria for eliciting the extent of 
the disorder, no classification has value re- 
vardless of how it aspires to perfection. 

To meet the requirements which we have 
isserted are essential, a staging system was 
‘evised and is herewith offered for consider- 
ition (Fig. 1, G). It does not profess to be 
perfect nor necessarily to satisfy all criticisms, 
nor even to be widely applicable and there- 
lore acceptable. It represents, nevertheless, 
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our feeble attempt to codify the problem and 
shed some light on a darkly confused area. 
It tries to unify all systems, bringing the 
best features of each into an organized whole, 
so as to pacify all and offend none if 
possible. 

We propose that a standard method of 
demonstrating the extent of descensus be 
established, wherein patients are subjected to 
a uniform amount of strain while they are 
postured in a uniform way. For this a 
squatting position is suggested with the pa- 
tient straining down. The Valsalva maneuver 
could perhaps be carried out by having the 
patient lift a standard weight off the floor 
(10 pounds or so) so as to produce a nearly 
uniform expulsive force. This latter may be 
an unnecessary embellishment, but might be 
worth while. 

The farthest descent of the forward lead- 
ing edge of cervix is observed under these 
circumstances by the examining fingers, care- 
ful note having been taken (previously) of 
the length of the cervix itself. 

Standard points of reference include the 
“normal” location of the cervix in the pelvis 
(as predetermined while the patient was in 
lithotomy position), the midvagina, and the 
introitus; these are related to the caudal 
extremity of the cervix, the internal os, and 
the fundal extremity of the corpus uteri. 
Except in the event of an unusually hyper- 
trophied cervix, staging of descent may be 
conveniently referred to the lowermost aspect 
of the cervix. The use of a fixed anatomical 
point such as the ischial spine may add value 
to these observations, but the interpretation 
of such relationships is difficult in view of 
the discrepancies reported in its location with 
reference to the cervix. Some assert that 
the external os is situated at this level 
normally’; others imply that it is located at 
a higher level.” * *° Indeed, Dickinson’ pro- 
poses that the cervix is actually below the 
plane of the spines in a standing posture. 

Stage I descensus may be said to refer 
to downward descent of the uterus from its 
normal location to but not out of the vaginal 
introitus, as delimited by the hymenal ring. 
There is apparent need to distinguish the 
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milder forms, which usually require no care 
and may indeed be variants of normal (Stage 
Ia), from the more impressive forms (Stage 
Ib). The latter may be recognized by pro- 
gression of the cervix below the level of the 
midvagina. 

Cases in which the cervix protrudes out- 
side of the vaginal introitus, but remains 
still within the vestibule, may be considered 
Stage II descensus. Here the anatomical de- 
velopment of the structures between the 
hymen and the outermost edge of labia con- 
tribute to the depth of the vestibule, which 
may vary from 1.5 to 4.6 cm. and is said 
to average 2.6 cm.’ 

The cervix which protrudes outside of the 
vestibule presents a Stage III descensus ex- 
cept where the cervix is markedly elongated 
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by hypertrophy. In these cases the staging 
may be modified according to the actual 
descent of the corpus by referring to a suit- 
able point about 3 cm. below the level of the 
internal os, where the external os might more 
reasonably be expected to be found. 

To help distinguish the most severe forms 
of procidentia uteri, a Stage IV representing 
a completely exteriorized uterus with everted 
vaginal walls is deemed necessary. 

Perhaps we have stirred up the proverbial 
tempest in a teapot without just cause. We 
leave this to the considered judgment of the 
interested reader to whom we proffer these 
suggestions with a reminder that a real need 
exists for the adoption of such a system of 
classification, especially in view of the several 
conflicting schemas currently extant. 
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A plea from the wilderness 


HENRY E. MALCOLM, M.D. 


East Lansing, Michigan 


HAVING attended several medical meet- 
ings recently, I am impressed by the notice- 
able repetition of the time-worn cliché 
“grass roots.” 

It seems many people too often infer that 
there is a sharp distinction between the 
quality of medical center practice and the 
private practice of medicine. Certainly there 
are differences, but I submit that these fall 
mainly in the realm of research, rather than 
in the art and science of good medical care. 

I further submit that the ignominious 


Observer btas 


ALLAN C. BARNES, M.D. 
Baltimore, Maryland 


LAURENCE STERNE observed that 
when presented with an equivocal remark the 
french always extract from it the pleasant 
ind the complimentary. Rather like, one 
would imagine, receiving a mixed bouquet 
f cactus and roses, yet choosing only to 
smell the roses. 

In the case of the item printed immediately 
above, however, the exact opposite has hap- 
pened. Faced with the expression “grass 
1oots,” the writer of that note has chosen 

despite his own personal basic good humor) 
to extract the cactus element; to him the ex- 
pression is an insult. 


This introduces, of course, the problem of 


cliché “grass roots” be abolished from the 
lips of our professors forever. We in the 
difficult, unsheltered, attorney-ridden areas 
of private practice are not Fakirs. 

My plea, then, is humbly to request eleva- 
tion in stature from the root level to some- 
thing at least above the ground. Practitioners 
have often spent 4 to 10 years developing 
taproots. We are now the trees, shrubs, and 
flowers that provide the essential landscape 
for the ivory towers. 


“observer bias,” a problem which bothers all 
of us when searching for answers to the 
continuous questions our restless minds raise. 
To what extent is the apparent answer 
actually present in nature, and to what ex- 
tent is it in ourselves? On one day we would 
see possibilities of a therapeutic triumph in 
the series of patients we have just studied; 
on another day (depending, I presume, on 
what we had for breakfast) the same series 
would represent a calamity. 

In an effort to throw some objective light 
on this problem, we attempted to determine 
the origins of the expression “grass roots.” 
It proved to be a frustrating enterprise; the 
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phrase is not listed in the customary sources 
readily available to amateurs like ourselves. 
We have been able to locate a note from H. 
L. Mencken to Dr. John Vizetelli to the 
effect that the expression “to get down to 
grass roots” was current in Ohio as early as 
1885. Neither Mencken nor the distinguished 


lexographer who received his note could 


trace the expression further. The earliest 
written record we have been able to find 
is in Dodge’s book “Black Hills” written in 
1876: “Gold is found everywhere—in the 
mines, in the fields, in grass roots.” 

This doesn’t sound exactly like an insult, 
if it is indeed the literary primal ancestor 
of the phrase in America, Certainly it would 
seem to us that when the politicians call for 
a “grass roots movement,” they aren’t in- 
tending to insult anyone. 

To us, in other words (and possibly be- 
cause we had something different for break- 
fast), the phrase “grass roots” carried over- 
tones of the rose rather than the cactus. But 
then, it’s all a matter of how it rings on the 
ear of the hearer; a matter, that is to say, of 
observer bias. 
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We are reminded of the opposite epithet, 
and of what those doctors are sometimes 
called whose hours are committed to some 
other things than to seeing patient after pa- 
tient all day every day. A son of ours had 
built a tree house. It was the highest and 
most wonderful tree house he had yet con- 
structed. To the nonparticipant it was archi- 
tecturally erratic, perhaps structurally pre- 
carious. But for hour after happy hour, it 
occupied his every thought and dreaming 
moment. At last he strode into the kitchen, 
fists thrust vigorously into blue-jean pockets, 
eyes aglow. 

“Well, I’ve finished it,” he announced, 
“and I’ve christened it.” 

“Good,” we observed. “What did you call 
it?” 

He turned to look out the window at his 
lovely tree house. 

“T’ve called it,” he said with pride, “The 
Ivory Tower.” 

The French aren’t the only people. 
Reverend Sterne, who can extract from a 
mixed bouquet the attar of roses. It’s that 
happy problem of observer bias. 


‘ 
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Reviews of new books 


And the Poor Get Children—A Study Sponsored 
by Planned Parenthood Federation of 
America, Inc. By Lee Rainwater. 202 
pages, not illustrated. Chicago, 1960, 
Quadrangle Books. 

Although the title of this book leaves unwritten 

the beginning of the adage “the rich get richer 

and the poor get children,” the unwritten part 
with all the bitterness implied remains present— 
whispered only, but present—so that before the 
book is even opened one feels somewhat un- 
comfortable—and for reasons that have nothing 
whatever to do with the contents of the book. 

A psychosocial study of contraception, and the 
problems related to contraception as they are 
found among “the poor” is at best a very difficult 
task. Unfortunately, little of the task was per- 
formed in this study. The book proves nothing 
new, gives no new information, and, unfortu- 

nately, treats the psychological problems in a 

very superficial manner. 


Textbook of Human Embryology. By R. G. 
Harrison. 244 pages, 144 figures, 1 
table. Springfield, IIl., 1959, Charles C 
Thomas, Publisher. $10.50. 
In order to produce a textbook of embryology 
for the medical student that will not only pro- 
‘ide a knowledge of developmental anatomy but 
which would also provide some insight into the 
clinical manifestations of the field of embryology, 
Professor Harrison has begun with the chicken 
instead of the egg, and starts by reviewing the 
anatomy and physiology of the adult male and 
female reproductive systems. Following in a 
logical manner, he proceeds through fertiliza- 
tion, nidation, and early embryo growth. By 
limiting the number of photomicrographs and 
by utilizing simplified line drawings he presents 
a complete summary of the early developmental 


Edited by 


LOUIS M. HELLMAN, M.D. 


phases. There is an excellent chapter on the de- 
velopment of the placenta with mention of its 
role in such clinical entities as placenta previa 
and Rh sensitization and a short summary of its 
hormone functions and relationships. As soon 
as the embryo has reached the somite and limb 
bud stage, the organism as a whole is abandoned, 
and each organ system is taken up individually 
and is followed through its development with 
clinical relationships brought out whenever 
possible. The details of much of the cellular 
morphology is left out in favor of emphasis on 
functional development. Accordingly, there is 
little or no mention of the complex and techni- 
cal developments of chemical embryology which 
belongs more properly in the texts designed for 
specialized workers in this field. 

There are times when the reader feels the 
need for more correlation between the develop- 
mental stage of one organ system with that of 
another organ system or even with that of the 
embryo as a whole. Once you have completed 
the development of each of the systems and 
organs, you are left to yourself to bring all the 
parts together and come up with a unified and 
functioning fetus. The book is well enough 
written and so well thought out that one feels 
entirely capable of assembling the parts without 
much difficulty and the reader is left with a 
better understanding of the embryo’s functional 
development. 


Over de Behandeling van Zwangeren met een 
Gestoorde Bloedsuikercurve en de Re- 
sultaten Ten Aanzien van de Fetal 
Loss. By R. J. J. Omers. 128 pages, 1 
figure, 42 tables. Heerlen, 1960, N. V. 
Uitgeverij Winants. 

This report describes the study of 383 patients 

who had 1,364 pregnancies and on whom glucose 
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tolerance tests were performed. One hundred and 
one patients were treated with insulin and 282 
patients were not so treated and served as a 
control. 

In this study, the blood sugar curve in pa- 
tients with a normal pregnancy history was 
lower than in nonpregnant women. The normal 


glucose tolerance test may become pathological, 


in a short space of time. Therefore, it should 
be repeated in patients with a poor obstetrical 
history. 

The patients treated with insulin had a better 
outcome of their pregnancies than did the un- 
treated patients. The babies were less macro- 
somic, and the perinatal survival was improved. 
The fetal loss in the treated group was 9.9 per 
cent whereas in the untreated group it was 32.9 
per cent. 

It is concluded that patients should be treated 
with insulin as soon as the glucose tolerance 
curve becomes abnormal. 


A Textbook of Gynecology. By K. M. Masani. 
Third edition. 706 pages, 148 figures. 
Bombay, 1960, Popular Book Depot. Rs 
28.00. 

The author has presented a textbook with an 

extensive scope and rather complete considera- 

tion of most gynecological topics. Five colleagues 
have contributed either sections or chapters to 

Dr. Masani’s text. 

Since the book is written for the use of under- 
graduates and as a reference work for post- 
graduates and practitioners, clinical gynecology 
is emphasized. A section on operative gynecology 
describes clearly most gynecological procedures 
and includes chapters concerned with preoper- 
ative and postoperative management. In this 
edition a chapter on intersexuality has been 
added. 

While most clinical topics are discussed ade- 
quately and some quite thoroughly there are 
plans of therapy which would meet with dis- 
agreement in this country. When hysterectomy 
is indicated in the unmarried or sterile woman a 
subtotal procedure is suggested by the author, 
who states that cancer of the cervix is un- 
common in this group and cervical secretions 
can be preserved for psychological and physical 
value. In this book, management of the patient 
with an invasive squamous cell carcinoma of the 
vulva and no enlarged lymph nodes, would in- 
clude a complete vulvectomy and only super- 
ficial groin dissection without dissection of other 


April, 1961 
Am. J. Obst. & Gynec. 


node groups. More thorough consideration of 
the indications and technique of cervical coniza- 
tion would be useful additions. Although clinical 
gynecology is stressed primarily, pertinent gyne- 
cological pathology is not considered in detail 
sufficient for those in postgraduate training. 

The text has been printed on offset paper with 
art paper used for photographs and photomicro- 
graphs. Plates pertaining to a chapter are neces- 
sarily arranged in one place which would prove 
distracting to some readers. 


A Short History of Obstetrics and Gynecology. 
By Theodore Cianfrani. 449 pages, 225 
figures. Springfield, Ill., 1960, Charles 
C Thomas, Publisher. $12.50. 

The extraordinary achievements in medical 

history are again the subject of a new text. Dr. 

Cianfrani, Associate Professor of Obstetrics and 

Gynecology at the University of Pennsylvania 

School of Medicine, has attempted to trace the 

history of his specialty from its earliest origins. 

Each chapter deals with a historical era or a 
noteworthy development. Primitive obstetrics, 
Renaissance medicine, the evolution of the 
forceps, operations for vesicovaginal fistulas, and 
cesarean section are some of the representative 
topics discussed. Many of the numerous myths 
and superstitions associated with childbearing, 
menses, and reproductive anatomy enrich thé 
historical data. Pliny’s description of menstrual 
blood is such a quotation: “Menstrual blood is a 
fatal poison corrupting and decomposing urine, 
depriving seeds of their fecundity, destroying in- 
sects, blasting garden flowers and grasses, causing 
fruits to fall from branches. . . . ” Every chapte! 
concludes with an outline of outstanding name 
and events discussed therein, as well as a gen 
erous bibliography. The text is embellished wit! 
well over 200 illustrations, some humorous, man 
unusual. 

Although the author occasionally appears t 
speed lightly over too much ground, A Sho: 
History of Obstetrics and Gynecology will mak 
an interesting addition to the obstetric an 
gynecologic library. 


Hernia of the Pouch of Douglas, or Enterocel: 
By Eugenio Lenzi. 137 pages, 81 ill 
trations. Pisa, Italy, 1960, Edizio 
Omnia Medica. 

The problem of enterocele is exhaustively treat 

in this excellent monograph. The author vé 

eruditely goes into the history and the nome! 
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clature of the various types of enterocele. He 
gives a clear description of the etiology, patho- 
genesis, and clinical symptoms. He thoroughly 
describes the treatment, especially when entero- 
cele is associated with other pelvic relaxations 
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or disease. An interesting point is the im- 
portance he gives to the radiological diagnosis 
of enterocele. The role of enterocele in prolapse 
of the vaginal vault and rectal prolapse is well 
brought out. 


Books received for review 


Biology of Pyelonephritis (Henry Ford Hospital 
International Symposium). Edited by Edward 
L. Quinn and Edward H. Kass. 708 pages, 
illustrated. Boston, 1960, Little, Brown & Co. 
$18. 

Die sozialhygienische Bedeutung der Toxoplas- 
mose. By Herbert Genz. 136 pages, 18 figures. 
Stuttgart N., 1960, Georg Thieme Verlag. 
$3.10. 

Facts for Childless Couples. By E. C. Hamblen, 


Selected abstracts 


The American Journal of Pathology 

Vol. 37, 1960. 

*McCluskey, R. T., Zweifach, B. W., Antopol, 
W., Benacerraf, B., and Nagler, A. L.: 
Pathogenesis of Experimental Shock, 
p. 245. 

McCluskey, et al.: Pathogenesis of Experimental 
Shock, p. 245. 

Rabbits given two spaced doses of bacterial en- 

dotoxin (the lipopolysaccharide extract of E. coli) 

or one dose of endotoxin preceded by Thorotrast 
levelop the generalized Schwartzman phenome- 
ion. Histologic evidence for this reaction requires 
lemonstration of fibrinoid accumulation in the 

‘lomeruli and bilateral renal cortical necrosis. In 

\ series of experiments in which shock was pro- 

duced in rabbits subjected to hemorrhage of supe- 

rior mesenteric artery occlusion, the generalized 

Schwartzman phenomenon did not occur in spite 

f pretreatment with Thorotrast or with endo- 

toxin. 

The reaction to experimental shock in germ- 
free animals pretreated with an antibiotic agent 


*These articles have been abstracted. 


2nd edition. 130 pages, 13 figures. Springfield, 
Ill., 1960, Charles C Thomas, Publisher. $3.50. 

Pathology of Cerebral Palsy. By Abraham Tow- 
bin. 206 pages, 70 figures. Springfield, IIl., 
1960, Charles C Thomas, Publisher. $8.00. 

Regulation of the Inorganic Ion Content of Cells 
(Ciba Foundation Study Group No. 5). 
Edited by G. E. W. Wolstenholme and C. M. 
O’Connor. 100 pages, 16 illustrations. Boston, 
1960, Little, Brown & Co. 


to free the bowel of coliform organisms was also 
compared with that in untreated animals. The 
similarity of their course is considered evidence 
against bacterial endotoxin as a factor in the de- 
velopment of the irreversible phase of shock. 

It is felt that irreversible shock, hemorrhagic 
or traumatic, cannot be explained by the release 
of bacterial endotoxins into the circulation. The 
authors also suggest that damage to the reticulo- 
endothelial system may play an important, but 
as yet undetermined, role in the shock syn- 
drome. 

Edward E. Wallach 


British Medical Journal 

Vol. 1, June 18, 1960. 

*Coppen, A., and Cowie, V.: Maternal Health 
and Mongolism, p. 1843. 

Coppen and Cowie: Maternal Health and Mon- 
golism, p. 1843. 

Fifty-five mothers of Mongol children were ex- 

amined in an attempt to find any maternal fac- 

tors which might be correlated to the birth of 

the Mongol child. The findings failed to confirm 

earlier reports of thyroid abnormality, including 


of 
a- 
al 
e- 
} 
th 
o- 
S- 
| 
y. 
D5 
es 
al 
id 
ia 
1e 
lS 
a | 
S, 
1¢ 
id 
| 
i| 
I 
| 
| 
| 
| 
| 
| 
| 
| 


826 Selected abstracts 


raised serum protein-bound iodine. Evaluation 
of body build, as expressed by the androgyny 
score revealed no difference between the group 
under study and the controls; however, when the 
younger mothers of Mongol children (27 and 
under at the time of birth) were taken separately, 
they were found to have a significantly raised 
mean androgyny score and biachromial diameter. 
Analysis of complete medical and psychiatric his- 
tories as well as psychological testing revealed no 
differences between these mothers and those in 
the control group. The one significant fact which 
the study did reveal was that these mothers 
showed an extremely high rate of miscarriage ir- 
respective of conception order and unrelated to 
birth order of the Mongol child. 

Stuart O. Silverberg 


June 25, 1960. . 

*Corner, B., Crowther, S. T., and Eades, S. M.: 
Control of Staphylococcal Infection in a 
Maternity Hospital, p. 1927. 

*Black, W. P.: Acute Appendicitis in Pregnancy, 
p. 1938. 

Corner, Crowther, and Eades: Control of Staphy- 
lococcal Infection in a Maternity Hos- 
pital, p. 1927. 

This study, carried out in a large maternity unit 

where clinical staphylococcal infection had _ re- 

mained at a steady high level for several years, 
showed that the introduction of a new technique 
of treatment of the umbilicus and skin of the 
newborn infants with a dusting powder contain- 
ing hexachlorophane produced a strikingly signifi- 
cant reduction in the incidence of clinical infec- 
tions in both mothers and babies without causing 
any undesirable reactions. The treatment involved 
a religation of the cord 6 hours after delivery, 
and spraying the stump and surrounding skin 
with an antiseptic plastic solution followed by 
liberally applying hexachlorophane powder to the 
trunk, particular care being taken to treat the 
umbilicus, groin, perineum, and axillae. The cord 
and diaper area were subsequently powdered 
whenever the diaper was changed, and the trunk 
was powdered once daily with the routine change 
of the gown. The over-all incidence of staphy- 
lococcus sepsis in the term infants dropped from 

7.4 to 1.5 per cent. The incidence of staphylo- 

coccus sepsis in premature infants dropped from 

15.4 to 2.6 per cent. The incidence of staphylo- 

coccal breast abscesses in mothers dropped from 

2.4 to 0.6 per cent. Evaluation of infants and 

mothers in other hospitals in the same city showed 
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no significant change. The authors emphasize the 
simplicity and moderate cost of the treatment. 
Stuart O. Silverberg 


Black: Acute Appendicitis in Pregnancy, p. 1938. 
A series of 25 cases of acute appendicitis in preg- 
nancy is reported with a review of the literature 
providing 348 additional cases of analysis. One 
maternal death occurred in this series, and there 
were 5 abortions and 4 premature labors with 3 
neonatal deaths. Twenty-four cases were treated 
by appendectomy, and one by drainage of an ap- 
pendiceal abscess. 

Diagnosis, prognosis, and treatment of acute 
appendicitis are discussed and the following points 
noted: (1) appendicitis appears to be no more 
frequent in pregnancy than otherwise, being most 
common under 30 years of age, during the first 
and second pregnancies, and arising with about 
equal incidence in each trimester; (2) the con- 
dition in general is no more severe in pregnancy 
than otherwise, unless the diagnosis is delayed, 
when the inflammation is more acute and less well 
localized because of pregnancy; the diagnosis be- 
comes more difficult as the patient approaches 
term, consequently the risk to the patient is 
greater near term; (3) the fetal mortality is re- 
lated to the severity of the appendicitis rather 
than to the duration of the pregnancy; (4) the 
treatment of choice is appendectomy without in- 
terference with the pregnancy. 

Stuart O. Silverberg 


Oct. 15, 1960. 

Hunter, William: Practical Significance of Uter- 
ine Deformities During Pregnancy and 
Labour, p. 1124. 


The Canadian Medical Association Journa! 
Vol. 82, June 25, 1960. 
*Vant, J. R.: The Contribution Made by Ma 
ternal Mortality Study Committees, p 
1303. 
Vant: Contribution Made by Maternal Mortality 
Study Committees, p. 1303. 
The author gives the history of man’s attempt t 
prevent the leading causes of maternal mortalit) 
A brief outline of the definition, possible organiza 
tion, and function of the modern-day Materna 
Mortality Committee has been given. Tabl: 
pointing out the reduction in maternal deaths i 
the Province of Alberta during the years 1936 t 
1958 have been included. A plea is made for th: 
continuation of the vigilant Maternal Mortalit 
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Committees for their part in the decrease and 
yrevention not only of maternal but also of 
perinatal deaths. John J. Dettling 


Vol. 83, Aug. 13, 1960. 

‘Rowe, R. D., and Cleary, T. E.: Congenital 
Cardiac Malformation in the Newborn 
Period: Frequency in a Children’s Hos- 
pital, p. 299. 

Rowe and Cleary: Congenital Cardiac Malfor- 
mation in the Newborn Period, p. 299. 

Records were examined of 264 infants under the 

age of 29 days who were referred to the Cardiac 

Service of the Hospital for Sick Children, To- 

ronto, between 1953 and 1957. 

Of 211 infants with congenital heart malforma- 
tion, 130 died during the first month and 81 sur- 
vived beyond 28 days. An additional group of 53 
patients with signs initially suggesting heart dis- 
ease were found to have no cardiac malformation. 
The majority of fatalities were accounted for by 
aortic atresia, coarctation of the aorta, transposi- 
tion of the great vessels, and pulmonary atresia or 
stenosis with normal aortic root, in that order. 
The most common lesions in the surviving pa- 
tients were ventricular septal defect, tetralogy of 
Fallot, and transposition of the great vessels. 

It is suggested that the majority of cases of 
heart disease presenting in the newborn period 
are accounted for by a relatively small number 
of malformations. 


John J. Deitling 


The Journal of the American Medical 

Association 

Vol. 173, June 18, 1960. 

*LeVeen, H. H., Pasternack, H. S., Lustrin, L., 
Shapiro, R. B., Becker, E., Helft, A. E.: 
Hemorrhage and Transfusion: Major 
Cause of Cardiac Arrest, p. 770. 

LeVeen, et al.: Hemorrhage and Transfusion: 
Major Cause of Cardiac Arrest, p. 770. 

The following report deals with an analysis of 

157 cases of cardiac arrest occurring during surgi- 

cal procedures. Massive transfusion of bank blood 

containing about 77.7 mEq. of potassium per liter 

was considered the sole cause in 50. Blood with a 

total dose of 57 mEq. of potassium contributed 

to arrest in another 18 cases. 

Bank blood contains high concentrations of ex- 
tracellular potassium, depending on the age of 
the blood. Endogenous release of potassium, 
largely from the liver, occurs in response to 
hemorrhagic hypotension. Ice-cold blood has a 
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higher potassium concentration than blood al- 
lowed to warm to room temperature. Fresh blood, 
or blood treated with ion-exchange resin, has a 
low potassium concentration. 

A rise in venous pressure during operation may 
indicate a failure of cardiac contractility second- 
ary to an elevated blood potassium concentration. 
Elevated potassium levels may not be detected 
by peripheral venipuncture but may be demon- 
strated by cardiac venipuncture. : 

Digitalis appears to antagonize potassium in- 
toxication. Isopropylarterenol (Isuprel) rather 
than epinephrine should be used as a cardiac stim- 
ulant. John J. Dettling 


July 16, 1960. 

*Larks, S. D., Longo, L.: Fetal Electrocardio- 
grams, Showing Cardiac Malformation, 
Including Heart Block, p. 1217. 

Larks and Longo: Fetal Electrocardiograms 
Showing Cardiac Malformation, Includ- 
ing Heart Block, p. 1217. 

Antenatal electrocardiograms were made from 
517 subjects. In 3 infants heart block was recog- 
nized before birth, and 2 of these died soon after 
birth; the third survived. One case of coarctation 
of the aorta was included in the series; in this 
instance, the antenatal fetal electrocardiogram 
showed bizarre complexes. 

Antenatal electrocardiograms not only prom- 
ise to give information that may help the pedia- 
trician in preparing for postnatal difficulties, but 
also may yield clues to the origin of congenital 
heart disease. 

John J. Dettling 


July 30, 1960. 
*Clahr, J., Pear, E. J., and Gabaef, L. S.: Early 
Detection of Pre-eclampsia, p. 1478. 
Clahr, Pear, and Gabaef: Early Detection of 
Pre-eclampsia, p .1478. 
The authors designed a procedure to expedite the 
earlier detection of pre-eclampsia by having pa- 
tients test their own urine daily or every other 
day at home with the use of a colorimetric: paper 
strip (Albustix). Home testing was reserved for 
those patients with histories of previous episodes 
of toxemia and those having one or more of the 
signs potentially indicative of pre-eclampsia. 
Among the first 50 patients who were re- 
quested to perform tests for proteinuria, one pa- 
tient detected albumin between visits and this re- 
sulted in earlier toxemia therapy. 
The authors consider that home testing for 
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proteinuria is a practical method for pregnant 
women to expedite the diagnosis of pre-eclampsia 
between prenatal visits. 


John J. Dettling 


Aug. 6, 1960. 
*Moya, F., Apgar, V., James, L. S., and Berrien, 


C.: Hydramnios and Congenital Anom- | 


alies, p. 1552. 
Moya, et al.: Hydramnios and Congenital Anom- 

alies, p. 1552. 
Seventy-four cases of hydramnios occurring at the 
Sloane Hospital for Women in the years from 
1953 to 1958 were analyzed. There was an inci- 
dence of one case in 329 deliveries. Eighty per 
cent of the 74 mothers were multiparas. There 
were 5 sets of twins in the series, representing 
6.8 per cent of the cases. There was a high rate 
of cesarean sections (21.6 per cent), breech de- 
liveries (6.8 per cent), diabetes (18.9 per cent), 
and pre-eclampsia (14.9 per cent). The high 
cesarean section rate reflects the large number of 
diabetic patients found in the series. 

Seventy-nine babies were delivered from the 
74 patients in this series. Forty-one of the 79 in- 
fants were apparently normal, and all survived. 
Congenital anomalies were present in 21 (26.6 
per cent) and pathological abnormalities in 14 
(17.7 per cent). Anencephaly and hydrocephaly 
were the most common lesions; 6 infants had 
gastrointestinal defects and 10 had anomalous 
lesions which would have obstructed swallowing 
or prevented the passage of fluid through the 
gastrointestinal tract while in utero. The over-all 
perinatal mortality was 29.1 per cent. 

A technique of routine gastric catheterization 
and aspiration for all infants was used as a 
method of diagnoses of congenital anomalies of 
the upper gastrointestinal tract. 

John J. Dettling 


Sept. 3, 1960. 

Walters, W., Ramsdell, J. A., and Johnson, C. E.: 
Thirty-four Pregnancies After Repair of 
the Bile Duct, p. 26. 


Sept. 10, 1960. 

*Fisher, R. G., and Rollas, Z.: Postpartum Hemi- 
plegia, p. 155. 

Fisher and Rollas: Postpartum Hemiplegia, p. 
155. 

Two cases of postpartum hemiplegia are pre- 

sented. In both patients, the hemiplegia, accom- 

panied by subarachnoid hemorrhage, occurred 
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soon after delivery. One patient presumably had 
unilateral cerebral swelling with incidental toxe- 
mia of pregnancy. This patient improved rapidly. 
The second patient had an intracerebral hemor- 
rhage perhaps due to major blood pressure 
changes after the effects of spinal anesthesia and 
a vasopressor drug. The arteriogram patterns 
were similar in both patients. A second arterio- 
gram on the second patient disclosed a parasagit- 
tal hematoma. An operation was necessary to re- 
move the hematoma. 

Both patients developed hemiplegia in the post- 
partum period. Both cases were heralded by con- 
vulsions, and both patients were shown to have 
subarachnoid hemorrhage with intracranial pres- 
sure. The authors stress the importance to obtain 
as much information as possible regarding the 
cerebral circulation. 

John J. Dettling 


Journal of Pediatrics 
Vol. 56, February, 1960. 
*Nelson, W. E.: The Role of Infections in Neo- 
natal Mortality, p. 274. 
Nelson: Role of Infections in Neonatal Mortality, 
p. 274. 
The author presents a summary of the present 
knowledge of the role of infections in neonatal 
mortality. This includes an extensive bibliography 
of the current contributions in this area. The 
author suggests that the role of infections is a 
“much more frequent primary cause of death 
than is indicated by vital statistics.” While there 
is no new data presented in this article, it is a 
well-organized summary of much current knowl- 
edge. 
Schuyler G. Kohl 


March, 1960. 

*Vietti, T. J.. Murphy, T. P., James, J. A., and 
Pritchard, J. A.: Observations on the 
Prophylactic Use of Vitamin K in the 
Newborn Infant, p. 343. 

Vietti et al.: Observations on Prophylactic Use 
of Vitamin K in the Newborn Infant, 
p. 343. 

Vitamin K was administered to a study group of 

male infants following birth. A control group 

was not given the drug. Circumcision was per- 
formed with a Gomco clamp on both groups at 
about 24 hours of age. A significantly large: 
number of infants in the group not receiving 
vitamin K had bleeding. Also, a significantly 
larger number of that group required resuturing 
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Prothrombin times were determined at 24 to 72 
hours of age on some of the infants. Only one 
of the 22 infants receiving vitamin K showed 
moderate prolongation of the prothrombin time, 
while 10 of 24 who had not received vitamin K 
showed moderate to marked prolongation of the 
prothrombin time. “The prophylactic use of 
vitamin K in all newborn infants has been re- 
started in this nursery.” Schuyler G. Kohl 


April, 1960. 

*Leventhal, H. R.: Birth Injuries of the Spinal 
Cord, p. 447. 

*Haberman, S., Krafft, C. J., Luecke, P. E., Jr., 
and Peach, R. O.: ABO Isoimmuniza- 
tion, p. 471. 

*Beaudry, P. H., and Sutherland, J. M.: Birth 
Weights of Infants of Toxemic Mothers, 
p. 505. 

Leventhal: Birth Injuries of the Spinal Cord, p. 
447, 

Six cases of birth injuries of the spinal cord sub- 

sequent to breech delivery are presented, dis- 

cussed, and treated. The obstetrical histories vary 

from a rapid delivery, total labor 80 minutes, to 

a difficult version and extraction in a face 

presentation. Schuyler G. Kohl 


Haberman et al.: ABO Isoimmunization, p. 471. 
The authors present a method for early recogni- 
tion and identification of ABO erythroblastosis. 
It involves the use of a potent antihuman globulin 
serum which has been pretested for its ability 
to detect absorbed antibodies of the gamma and 
non gamma globulin varieties. When a positive 
Coombs test is found on a sample of blood from 
the umbilical cord, the infant’s cells are treated 
by the “heat elution method” for the removal 
of the absorbed antibodies. The eluates thus 
obtained are tested against a panel of cells con- 
taining known antigen and the specific antibodies 
are thus identified. With this information avail- 
able, one is forewarned about the possible de- 
velopment of clinical disease and also prepared 
to use the proper type blood in replacement or 
exchange transfusion. This information is avail- 
able to the physician within a very short time. 
Schuyler G. Kohl 


Beaudry and Sutherland: Birth Weights of In- 
fants of Toxemic Mothers, p. 505. 

In this study from the Cincinnati General 

Hospital, toxemia inclydes patients with “pre- 

eclampsia, with and without essential hyper- 
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tension, and patients with eclampsia.” The 
normal infants in the study had a mean birth 
weight of 3,072 grams with a standard deviation 
of 588 grams. The infants of toxemic mothers 
had a mean birth weight of 3,117 grams with a 
standard deviation of 603 grams. These two 
means are not significantly different from one 
another and do not indicate that the infants of 
toxemic mothers are lighter than the “normals.” 
This observation also holds true for mean weights 
calculated for individual days of gestation. If 
the period of gestation is less than 251 days, the 
mean weight for infants of toxemic mothers is 
below that for “normals.” Beyond this period of 
gestation, the infants of toxemic mothers weigh 
more than the “normals.” When the mother’s 
toxemia was complicated by essential hyper- 
tension, the mean birth weight was 3,065 grams 
with standard deviation of 522 grams. The in- 
fants of eclamptic mothers had a mean weight 
of 2,858 grams, with a standard deviation of 669 
grams. The authors express difficulty in explain- 
ing this statistically significant difference. I 
suspect that it is related to the fact that the 
eclampic gestations were of shorter duration than 
the “normals.” It seems that it may not be a 
valid statistical maneuver to combine all types 
of “toxemia” in reaching conclusions concerning 
birth weights of normal and toxemic infants. 
Schuyler G. Kohl 


May, 1960. 

*Karlberg, P.: The Adaptive Changes in the 
Immediate Postnatal Period, With Par- 
ticular Reference to Respiration, p. 585. 

*Smith, C. A.: Circulatory Factors in Relation 
to Idiopathic Respiratory Distress 
(Hyaline Membrane Disease) in the 
Newborn, p. 605. 

*Sawyer, P. R., Reiman, R. C., and Wright, J. J.: 
Ventilation and Ventilatory Mechanics 
in the Newborn, p. 612. 

*Mestyan, G., and Varga, F.: Chemical Thermo- 
regulation of Full-term and Premature 
Newborn Infants, p. 623. 

*Badr El-Din, M. K.: A Familial Convulsive Dis- 
order With an Unusual Onset During 
Intrauterine Life, p. 655. 

Karlberg: Adaptive Changes in the Immediate 
Postnatal Period, p. 585. 

The first breath seems to be the main means of 

transport of air into the alveo)i and the squeez- 

ing of the thorax during delivery with drainage 
of amniotic fluid seems to be valuable preparation 
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for this first breath. The specific surface-tension- 
acting lining material on the walls of the alveoli 
are of utmost importance in obtaining evenly 
distributed aeration of the alveoli and in insur- 
ing stability. This lining material seems to be 
lacking in premature infants of birth weight be- 
low 1,200 grams and in newborn infants who 
develop hyaline membranes. Therefore atelectasis 
is of much greater risk in such individuals. 
Further, the basis for adequate lung function 
requires, in addition to aeration of the alveoli, 
complete functional rearrangement of the circu- 
latory system. 

Dr. Karlberg has investigated, in detail, the 
adaptive changes, especially the respiratory 
changes, which occur in the first two minutes 
following delivery of a spontaneous vertex pres- 
entation. He believes that the key change in 
respiratory adaptation to extrauterine life is the 
aeration of the lungs. Inspiration of the first 
breath seems to be the main contribution to the 
aeration of the alveoli. A fascinating series of 
roentgenograms and tracings of respiratory ac- 
tivity is included. Schuyler G. Kohl 


Smith: Circulatory Factors in Relation to Idi- 


opathic Respiratory Distress in New- 
born, p. 605. 

The author presents an excellent review of circu- 
latory factors in respiratory distress. He also de- 
tails the work on catheterization of some 30 
newborn infants in his own laboratory. The 
various theories and suggestions of his own de- 
partment and of other authors are discussed and 
evaluated. He concludes that these distressed 
infants probably are not born with cardiac 
failure, but that it is a terminal development. 
He also states that the circulation of the newborn 
infant is variable from time to time. There is 
no doubt but that there are certain infants who 
developed and maintained for varying periods 
considerable left-to-right shunts through the 
ductus. He concludes “although the primary 
cause may be elsewhere, we continue to think 
that circulatory factors lie somewhere near the 
center of this puzzling and important problem.” 
The presentation and bibliography are excellent. 
Schuyler G. Kohl 


Sawyer, Reiman, and Wright: Ventilatory Me- 
chanics in Newborn, p. 612. 

The authors describe and discuss a method for 

the study of the mechanics of respiration in the 

newborn infant by measuring simultaneously 
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the pressure in the esophagus and the air flow 
rate. They have investigated 15 normal new- 
born infants for tidal and minute volumes, lung 
compliance, airway resistance, air flow rates, 
and the mechanical work of breathing. The 
average tidal volume of the resting infants was 
20.6 ml. or 6.9 ml. per kilogram of body weight. 
The frequency of respiration was 36.7 per 
minute. The minute volume was 730 ml., or 246 
ml. per kilogram of body weight. The average 
maximal pressure change with respiration was 
4.8 cm. of water and the average complianc: 
was 4.9 ml. per centimeter of water. The aver- 
age resistance was 26 cm. of water per liter pet 
second. The average work per breath per kilo- 
gram of body weight was 20 Gm. per centimeter, 
while the average work per minute per kilogram 
of body weight was 688 Gm. per centimeter. This 
represents about 1 per cent of the infant’s basal 
metabolism. The peak linear velocity in th 
trachea appears to be 172 cm. per second fo1 
inspiration and 130 cm. per second for expira- 
tion. The ratio of time of inspiration to the tim« 
of expiration averaged 0.77 at a frequency of 
36.7 respirations per minute. However, there was 
considerable variation from 0.48 to 0.95. By and 
large the lower ratios were seen with lowe: 
respiratory rates. 

Schuyler G. Kol 


Mestyan and Varga: Chemical Thermoregulation 
of Full-Term and Premature Newborn 
Infants, p. 623. 
This study investigated full-term and prematui 
infants aged 1 to 10 days. They were placed i 
air-tight metabolic chamber which was su! 
merged in a water bath. The consumption 
oxygen and the production of carbon dioxi 
were measured continuously and the bo 
temperature was recorded by means of a therm 
couple inserted into the rectum. The experime: 
were started in an environment of 20-22° 
with the temperature being raised to 30-33° ( 
and subsequently cooled to 20-22° C. TI! 
authors believe that their results show clear! 
that in the cooler environments there is 
striking increase in oxygen consumption asso 
ated with more or less intense muscular activit 
They further believe that although there is 
close parallel between the production of hi 
and muscular activity, the possibility of increas 
thermogenesis in other organs cannot be « 
cluded. The defense against cooling in the fi 
days of life appears to be inadequate. They ! 
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ieve that the initial fall and subsequent stabiliza- 
ion of body temperature at a lower level in the 
full-term infants is not due simply to inadequate 


production of heat but represents a change in 
the central regulating control of body temper- 
iture. 

Schuyler G. Kohl 


Badr El-Din: Familial Convulsive Disorder With 
Unusual Onset During Intrauterine 
Life, p. 655. 
The author states that he has described a new 
congenital nervous disease which is _heredo- 
familial and is characterized by physical and 
mental retardation, generalized hypertonus, re- 
flex myoclonus, and convulsions which have 
their onset during intrauterine life. 


Schuyler G. Kohl 


The Lancet 


Oct. 17, 1959. 

*Jacobs, P. A., Baikie, A. G., Court-Brown, W. 
M., Forrest, H., Roy, J. R., Stewart, 
J. S., and Lennox, B.: Chromosomal 
Sex in the Syndrome of Testicular 
Feminisation, p. 591. 

*Stewart, J. S. S.: Testicular Feminisation and 
Colour-Blindness, p. 592. 

Jacobs et al.: Chromosomal ,Sex in the Syn- 
drome of Testicular Feminisation, p. 
591. 

Four instances of testicular feminization were 

studied. In each instance a short vagina, but no 

uterus or ovaries, was found. At operation his- 

tologic examination of material from the gonads 

showed testicular tissue. The nuclear sex was 

negative in all of these patients. One was color 

blind, one could not be tested because of age 
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(1 year) and 2 had normal color vision al- 
though the sister of one of the latter who has 
a similar affection is color blind as is a normal 
brother. 

Samples of bone marrow were cultured. De- 
tailed analyses and chromosome counts showed 
that in all four marrows the great majority of 
cells had a normal diploid content of 46 chro- 
mosomes and furthermore that the normal whole 
complement of one X and one Y chromosome 
were present. 

These findings support the suggestion that 
testicular feminization is associated with either 
a sex-linked recessive gene or a sex-linked au- 
tosomal dominant gene. Apparent females with 
testicular feminization are sex-reversed males. 


David M. Kydd 


Stewart: Testicular Feminisation and Colour- 
Blindness, p. 592. 

Two families are reported briefly. In one 2 sis- 
ters have testicular feminization. One is color 
blind and the other has normal color vision. 
Another sister is normal and a brother is color 
blind but otherwise normal. In the second fam- 
ily of 2 siblings one has testicular feminization 
and is color blind and the other is a normal 
male. In the first family the fact that one of 
the sisters with testicular feminization is color 
blind and the other is not suggests that the 
genetic factors responsible for these two dis- 
orders are not closely linked on the X-chromo- 
some although the possibility of crossing over 
between linked loci is not excluded. In the sec- 
ond family the mother must be heterozygous for 
color blindness because she has a color blind 
“daughter” and a normal son. 


David M. Kydd 
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Items 


American Board of Obstetrics and 
Gynecology 


The next scheduled examinations (Part II), 
oral and clinical, for all candidates will be con- 
ducted at the Edgewater Beach Hotel, Chicago, 
Illinois, by the entire Board from April 8 through 
15, 1961. Formal notice of the exact time of each 
candidate’s examination will be sent him in ad- 
vance of the examination dates. 

Candidates who participated in the Part I ex- 
aminations will be notified of their eligibility for 
the Part II examinations as soon as possible. 

All candidates eligible for the Part II exam- 
inations, who applied for the first time in 
1960, will be required to submit a duplicate list 
of the hospital admissions as contained in their 
application. 

The deadline date for the receipt of new and 
reopened applications for the 1962 examinations 
is Aug. 1, 1961. Candidates are urged to sub- 
mit their applications as soon as possible be- 
fore that time. 

Robert L. Faulkner, M.D. 


2105 Adelbert Road 
Cleveland 6, Ohio 


Announcement of Training Program in 
the Physiology of Reproduction 


The Worcester Foundation for Experimental 
Biology, Shrewsbury, Massachusetts, wishes to 
announce that the next postdoctoral training 
program in the physiology of reproduction will 
start on Feb. 1, 1962. 

Fellowships for the program will be awarded 
to candidates possessing the Ph.D. or M.D. de- 
gree, or their equivalents. These Fellowships will 
carry a stipend of $5,500 per annum and will 


be for a 12 month period. An allotment will als: 
be made for round-trip travel to Shrewsbury 
Massachusetts. Application forms may be secured 
from Dr. Celso-Ramén Garcia, Program Di. 
rector, and should be returned not later than 
June 1. They will be processed by an advisory 
and selection committee comprised of experts, 
and the Fellowship awards will be announced 
by September 15. 


Sixteenth British Congress of Obstetrics 
and Gynaecology 


The Sixteenth British Congress will be held 
in Bristol on July 16, 17, and 18, 1962. The 
program will include a symposium on “The 
Blood in Pregnancy.” Other subjects to be dis 
cussed are “Embryogenesis and Its Environment,” 
“Dermatology of the Vulva,” “Treatment of 
Endometriosis,” and “Postoperative Care and 
Complications of Prolapse Repair Operations.” 

Communications relating to this Congress 
should be addressed to: The Hon. Secretaries 
British Congress of Obstetrics and Gynaecology 
University Department of Obstetrics, Southmead 
Hospital, Bristol, England. 


North American Conference 
on Infertility 


The North American Conference on Infe1 
tility, sponsored by the International Fertilit: 
Association, will be held at the Barbizon-Plaz: 
Hotel, New York, June 23-25, 1961. 

For further information, write to: Maxwe 
Roland, M.D., Chairman of Registration, 109-2 
71st Road, Forest Hills 75, New York. 


does the bowel take kindly to no-bulk diets? 


The bowel, designed to operate best under the stimulus of a bolus of waste, is 
seldom at rest under normal conditions. But the new bulkless liquid diets 
which have taken the country by storm, although they may be a useful 
road to weight loss, may also lead to constipation or bowel irregularities. 


Metamucil adds a soft, bland bulk to the bowel contents to stimulate normal 
peristalsis and also retain water within the stools to keep them soft and 
easy to pass. Thus Metamucil, with an adequate water intake, will avert 
or correct constipation in the dieting patient. Metamucil also promotes 
regularity through “smoothage’’ in all types-of constipation. 


Metamucil 


brand of psyllium hydrophilic mucilloid 


Available as Metamucil powder in 4, 8 and 16 oz. cans, 
or as the new lemon-flavored Instant Mix Metamucil in 
cartons of 16 or 30 measured-dose packets. 
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designed 
for all 
gravid 
patients... 


articularly the multipara 


% 
3 


Natalins 


Comprehensive vitamin-mineral support, pre- and post-natal 


formerly Natalins Comprehensive 


Only one Natalins tablet per day provides gen- 
erous amounts of iron, calcium, and vitamin C, 
plus 8 other important vitamins. This special 
formula helps assure, in multiparas, the extra 
nutritional protection they—particularly*—need. 
It naturally follows that this formulation will be 
adequate for the primigravida. With their new 
smooth coating, Natalins tablets are easier to 
swallow—and they disintegrate rapidly and fully 
for maximum utilization. 


And for basic supplementation when her diet 
appears adequate, Natalins® Basic tablets pro- 
vide, in one tablet a day, ample amounts of the 
four basic vitamins and minerals needed to 
guard the well-being of patient and baby. 


For convenience in specification, Natalins tablets 
and Natalins Basic tablets have replaced all other 
Natalins formulations. 

*Traylor, J. B., and Torpin, R.: Am. J. Obst. & Gynec. 61:71-74 (Jan.) 1951. 


Mead Johnson 
Laboratories 


Symbol of service in medicine 
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THE AMERICAN CANCER SOCIETY 


is dedicated to saving lives from cancer and spear- 

heads the fight against cancer quackery. Its Com- 

mittee on New or Unproved Methods of Treatment 

of Cancer has a membership of physicians, lawyers, 

educators, and public relations specialists. This 

committee has been a prime mover in developing 
constructive action 


against 
 @cancer 
quackery 


Inspired by model legislation formulated by this 
committee with the active cooperation of the Cali- 
fornia Medical Association, California, Kentucky 
and Nevada recently passed bills providing the first 
effective means of fighting cancer quackery at its 
base of operations—in the local community. 

To keep both the public and the medical profession 
informed, the Society has established, in its national 
office, a central repository of material on new or 
unproved methods of cancer diagnosis, treatment 
and cure—a principal source of such information 
in this country. 

The American Cancer Society, in this as in all its 
efforts, serves both the private citizen and the prac- 
ticing physician—and is, in turn, served by both. 


Th 


THE AMERICAN CANCER SOCIETY 
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Put your 
low-back patient 
back on the payroll } 


Soma relieves stiffness 
—stops pain, too 


YOUR CONCERN: Rapid relief from pain for your 
patient. Get him back to his normal activity, fast! 


HOW SOMA HELPS: Soma provides direct pain relief 
while it relaxes muscle spasm. 


YOUR RESULTS: With pain relieved, stiffness gone, 
your patient is soon restored to full activity—often 
in days instead of weeks. 


Kestler reports in controlled study: Average 
time for restoring patients to full activity: with 
Soma, 11.5 days; without Soma, 41 days. (J.A. 
M.A. Vol. 172, No. 18, April 30, 1960.) 


Wallace) Soma is notably safe. Side effects are rare. Drow- 
@ Wallace Laboratories, Cranbury, New Jersey siness may occur, but usually only in higher dosages. 
Soma is available in 350 mg. tablets. USUAL DOSAGE: 

1 TABLET Q.I.D. 
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Prescribe Camp lightweight garments 
for those patients who may not need 
CAKAP the functional, supporting type gar- 
— ment. Camp offers prenatal garments 
ranging from a garter belt to hold up 
PREN AT AL the patient’s hose to fashionable non- 
supporting girdles and panty girdles 
_ priced from a surprisingly low $2.95 
fe ARMENTS at retail. The wide variety of fabrics 
and types available, the fine quality 
. , of the garments, combined with the 
i ghtweight prenatal touch of glamor women desire, creates 
, physical and psychological benefits 

ga rments for patients important to patient satisfaction. 


For patients requiring more than just 


not requiring casual support, a series of moderate 
and sturdy supporting garments are 


stu rdy support also available. Such supports help pre- 


vent undue stretching of the abdom- 
inal walls, aid in preventing strain 
of the sacro-iliac joints and support 
the back adequately. 


prices accommodate moderate 
budgets 


a wide selection of garment types 


S. H. Camp and Company, Jackson, Michigan 
S. H. Camp and Company of Canada, Ltd., Trenton, Ontario 
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* lightweight, free activity, greater * 
comfort 
attractive styles pleasing to young 
moderns 

a 
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HELP YOUR PATIENTS HOLD 
HARD-WON WEIGHT LOSSES 


Although the anorectic effect of many drugs and use 
of diet substitutes can bring dramatic weight losses, 
they cannot control the psychic trauma which soon 
discourages the patient after the first few weeks. Help- 
ing patients adjust effectively to the loss of overeating 
enjoyment requires time and continuing physician- 
encouragement. Proper supportive medication 
should offer anorectic action as well as ‘‘moral sup- 
port.” Your prescription for Ambar, for example, 
will provide effective appetite suppression as well as 
therapeutic action to allay the symptoms of food 
withdrawal. Ambar will help your patients accept 
your reducing plan more enthusiastically, and will 
allow your patients enough time to establish strongly 
the desirable and needed habit-of-eating-less. 


AMBAR, a valuable adjunct in long-term weight control 
FROM THE LITERATURE: 

In a clinical study by Barnes! Ambar proved to be a valua- 
ble long-term adjunct: “...during the period of observation 
from 4 to 32 weeks, 44 of the 50 patients lost a total of 800 
bs., or 18 lbs. per patient with a maximum of 65 Ibs. in one 
patient. The average weight loss per week with these patients 
vas 1.16 1b.” 


Of the conclusions and results of a study by Simkin and 
Wallace,? the authors state: “The value of a methampheta- 
mine-phenobarbital anorexic agent (Ambar) was evaluated 
n 101 patients by the single-blind and double-blind method. 
The over-all loss of weight achieved by patients taking the 
active medication was significantly greater in both the 
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double-blind and single-blind groups than that achieved by 
patients on placebo medication.” 


“The greatest effect of drug therapy was observed from the 
dth to 16th week of therapy, after psychogenic influences 
had largely ceased to influence the degree of weight loss.” 


Patients on Ambar lost an average of 1.2 pound per week 
throughout the 16-week period. 


Seven reasons why 


AMBAR*’ 


should have a place in your 
weight reduction program 


1. Suppresses appetite effectively. 

2. Offsets the emotional symptoms of food with- 
drawal. An optimal methamphetamine-pheno- 
barbital ratio allays anxiety, irritability, over- 
excitement, as well as fatigue, hunger, depression 
and lack of energy; encouraging a more favor- 
able doctor-patient relationship. 

3. Cardiovascular side effects are minimal—even 
in hypertensives. 

4. Permits “personalized” therapy with 3 dosage 
strengths. 

5. Recommended for the moderately overweight 
and the “obesity-prone.” 

6. Added safety of smooth “Extentab” release— 
no jolts or sudden letdowns. 


7. Economical; available on Rx only. 


EXTENTABS® PROVIDE 10-12 HOURS OF AMBAR ACTION IN 
ONE CONTROLLED-RELEASE, EXTENDED ACTION TABLET 


DOSAGE AND SUPPLY: ambar #2 EXxTeNtABS®: In each orange 
Extentab, methamphetamine hydrochloride 15 mg., phenobarbital 
64.8 mg. (1 gr.)—one before breakfast. AMBAR #1 EXTENTABS: In each 
yellow Extentab, methamphetamine hydrochloride 10.0 mg., pheno- 
barbital 64.8 mg. (1 gr.)—one before breakfast. AmBAR TABLETS: In 
each yellow tablet, methamphetamine hydrochloride 3.33 mg., pheno- 
barbital 21.6 mg. ('3% gr.)—one or two before breakfast and lunch 
and in midafternoon, 


PRECAUTIONS: While no increase in blood pressure has been re- 
ported, patients with cardiovascular disease should be under ‘obser- 
vation until their response to Ambar is established, Phenobarbital, in 
excessive and prolonged usage, may be habit forming. 

REFERENCES: 1. Barnes, R. H.: Northwest Med. 

57:1011, 1958. 2. Simkin, B., and Wallace, L.: dm. 

J. M. Sc. 239:533-537, 1960. 
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‘B.W. & Co.’ ‘Sporin’ Ointments 
rarely sensitize. . . 

give decisive bactericidal action 

for most every topical indication 


Broad-spectrum antibac- 
terial action—plus the 
soothing anti-inflam- 
matory, antipruritic ben- 


brand Ointment efits of hydrocortisone. 


The combined spectrum ® 
of three overlapping f 7 
antibiotics will eradicate 

virtually all known top- 


ical bacteria. brand Antibiotic Ointment 


A basic antibiotic com- 
bination with proven 

effectiveness for the 

topical control of gram- 


brand Antibiotic Ointment positive and gram-nega- 
tive organisms. 


Contents per Gm. ‘Polysporin’® ‘Neosporin’® ‘Cortisporin’® 


‘Aerosporin’® brand 


Polymyxin B Sulfate 10,000 Units 5,000 Units 5,000 Units 
Zinc Bacitracin 500 Units 400 Units 400 Units 
Neomycin Sulfate —- 5 mg. 5 meg. 
Hydrocortisone _ _ 10 meg. 
Supplied: Tubes of 1 oz., Tubes of 1 oz., Tubes of 14 oz. and 
oz. and oz. oz. and oz. oz. (with 
(with ophthalmic tip) (with ophthalmic tip) ophthalmic tip) 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 


Page 82 Am. J. Obst. & Gyn: 


Am 
Pu 


61 


& 
cc 
: th 
in 
i mi 
su 
no 
4 se 

ne 

& 

as 
we 
I 


2 


when you treat the menopause... 


“... the outstanding menopausal change is the sharp fall in 
the excretion of estrogens, generally followed by a rise 
in pituitary gonadotrophins. The logical treatment for this 


menopausal revolution in the hormone field seems tobe == 


substitution therapy, aiming at restoring, at least partly, thé} 
normal premenopausal hormone balance.... Androgens, 
sedatives and tranquilizers are all helpful in some ways, but 


none of them is anything like so efficacious as the estrogens.”* [==> 
*Transatlantic Telephone Symposium, The Effect of Estrogens in the Menopause, : : 
Amsterdam/New York, 1959, Transcript available on request. Mh 
Published, J.M.A. Alabama 29:448 (May) 1960. ral 
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in the menopause—there is 
no substitute for a specific ~~ 


Premarin“... netarel on thatim parts a “sense well-beifig 


CONJUGATED ESTROGENS (EQUINE) \ 


/Usual dosage: 1.25 mg. daily. Increase or decrease 
, 88 required. Cyclic therapy is recommended (3 
) Week regimen with 1 week rest period) to avoid. 

fontinuous stimulation of breast and uterus. 
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Willson 


ATLAS OF 
OBSTETRIC 
TECHNIC 


This new atlas can be of valuable assistance to 
any physician practicing obstetrics as a ready ref- 
erence on technics for normal delivery and on 
the management of complications which may arise 
during late pregnancy or labor. Authoritatively 
written by the eminent obstetrician, J. Robert 
Willson, M.D., and beautifully illustrated with 
original drawings by one of the nation’s fore- 
most medical artists, Miss Daisy Stilwell, this 
definitive work covers all the maneuvers which 
may be necessary to complete delivery at or near 
term. The illustrations above, reduced to ap- 
proximately 50% of the actual size they appear 
in the book, are just two of more than 100 which 
are included in this atlas on some 55 full page 
plates. Each plate is accompanied by an appro- 
priate descriptive legend on a facing page. 


This advanced guidebook assumes your familiarity 
with pelvic anatomy and the physiology of preg- 


Over 100 step-by-step illustrations like these 


make this new atlas 
a lifetime investment 
for any physician 


practicing obstetrics 


nancy and labor and therefore plunges imme- 
diately into clinical discussions of the conduct 
of normal labor and delivery. Dr. Willson gives 
explicit clinical instructions on the management 
of abnormal positions, breech delivery, forceps 
delivery, cesarean section, prevention and man- 
agement of childbirth injury and postpartum 
hemorrhage. 


Dr. Willson’s new book is available in two edi 
tions: the deluxe edition for the physician wh: 
feels that this atlas is a lifetime investment and 
as such should be printed on one of the finest 
paper stocks obtainable and encased in an elegant 
binding of unusually fine quality; and the stand 
ard edition produced on the same quality stoc! 
and with the same substantial binding found o1 
many other important Mosby reference books. Th: 
contents of both editions is identical. 


By J. ROBERT WILLSON, M.D., 
M.S., Professor of Obstetrics 
and Gynecology, Temple Uni- 
versity School of Medicine; 
Head of the Department of 
Obstetrics and Gynecology, 
Temple University Hospital, 
Philadelphia, Pennsylvania. 
lustrated by Miss Daisy Stilwell. 
Published February, 1961. 304 
pages, 812” x 11”, 55 full 
page plates. Deluxe edition, 
$14.50. Standard edition, 
$12.50. 
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Satisfaction Guaranteed! Order on 30-Day Approval 
THE C. V. MOSBY COMPANY 


3207 Washington Blivd., St. Lovis 3, Mo. 


1 accept your offer to examine a copy of Willson, ATLAS OF OBSTETRIC TECHNIC 

on 30-day anproval without charge or obligation. 

save the mailing charge. 

C1] 1 prefer the deluxe edition priced at $14.50. 

C] | prefer the standard edition priced at $12.50. 

C Payment enclosed. 
(Same return privilege) 


A remittance with this order will 


(1 Charge my account. (0 Open a new account 
for me. 


Os-Gyrn-4-61 
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MAUMSTROM!S 
VACUUM 
EXTRACTOR 


4 childbirth made with less threat to mother and 
child by using Malmstrém’s new Vacuum Extractor. The highly 
advanced instrument induces a vacuum inside an all metal cup contact- 
ing the foetal head thereby assisting in the natural delivery without the 
use of forceps...used in synchronized action with uterine contractions. 
Because of its unique application fewer large ruptures are caused and 
contributes to shorter hospitalization. Significant advantages in operative 
deliveries and in all instances a noticeable decline in child injury and 
maternal morbidity. 


Unit consists of hand vacuum pump, wire hanging rack, vacuum pressure 
gauge, vacuum bottle and 4 rubber enclosed chains with 4 sizes of suction 
cups. 


Write for clinical study of 100 cases by 0.G.A. Berggren from the Department of 
Obstetrics and Gynecology (G.E. Hagblom, M.D.), The Central Hospital, Linképing. 


AGA CORPORATION OF AMERICA 


2013 Park Avenue (P.0. Box 447) South Plainfield, New Jersey _ 


Be sute to visit us at Booth No. 216 at the 10th Annual ‘ettieg in Miami 


\pril, 1961 
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nearly identical to mother’s milk’ in nutritional breadth and balance 


A new infant formula 


Enfamil 


Infant formula 


Five years of research and 41,000 patient days 
of clinical trials demonstrate the excellent per- 
formance of Enfamil. This new infant formula 
satisfies babies and they thrive on it. Digestive 
upsets are few and stool patterns are normal. 
Enfamil produces good weight gains. In a 
well-controlled institutional study? covering 
the crucial first 8 weeks of life, Enfamil pro- 
duced average weight gains of 11.3 ounces 


every 2 weeks during the course of the study. 
Enfamil is nearly identical to mother’s milk' 
¢ in caloric distribution of protein, fat and car- 
bohydrate® in vitamin content (vitamin D added 
in accordance with NRC recommendations) 
¢ in osmolar load ® in ratio of unsaturated to 
saturated fatty acids ¢ in absence of measura- 
ble curd tension for enhanced digestibility 

Babies started on Enfamil stay on Enfamil 


1, The Composition of Milks, Publication 254, National Academy of Sciences and National Research Council, Revised 1953 
2. Brown, G.W.; Tuholski, J.M.; Sauer, L.W.; Minsk, L.D., and Rosenstern, I.: J. Pediat. 56:391 (Mar.) 1960. 


\ Mead Johnson 
Laboratories 


Symbol of service in medicine 
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J the SHUTE parallel 


obstetrical 
forceps 


A completely 
| All-Purpose Forceps 
Characterized by 
SAFETY 
VERSATILITY 
¢ SIMPLICITY 
¢ ACCURATE FIT 


Extensive clinical trial 
has proven the Parallel 
Forceps equally efficient 
in all types of delivery 
because: 


1. The cephalic curve fits 
all heads accurately. 


2. The short blades permit 
straight, twisting rotation from 
transverse and posterior positions 
as easily as the Kielland Forceps, 
while retaining the advantage in 
extraction of the full pelvic curve. 


3. The long shanks make it equally 
useful for application at any height in 
the pelvis and at any station of the 
after-coming head. Its straighter cephalic 
curve makes it easier to apply than 

the Piper or other scissors forceps. 


4. The blades are tightened only 2 mm. 
upon the head for the easiest or the most 
difficult delivery. 


Available for the first time in the United States : U.S, Pat. #2847013 


Sold exclusively by The Lawton Company through authorized surgical supply dealers. 
Canadian Distributor: The J. F. Hartz Company Ltd. 


Visit our Booth #311 at the 1961 Meeting of the American College of Obstetricians and Gynecologists. 


Write for additional information and illustrated Brochure. 
THE 


caw ton. COMPANY, 425 Fourth Avenue, New York 16 


April, 1961 
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Only 
KOROMEX COMPACL 


offers both jelly and cream. 


This complete method for contraception includes 
two spermicidal lubricants which gives your patient 
an opportunity to decide her aesthetic preference. 
(As an alternate to the jelly, Koromex cream affords 
less lubrication.) Compact also includes Koromex 


Diaphragm, Introducer and waterproof zippered 
clutch bag. 


ACTIVE INGREDIENTS: Boric Acid 2.0% 


in special jelly and cream bases 


and phenylmercuric acetate 


HOLLAND-RANTOS CO., INC. 145 Hudson Street New York 13, N. Y- 
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Caroid and Bile Salts Tablets correct constipation physiologically by aiding 
protein digestion, increasing the flow of bile into the gut, and stimulating 
peristalsis. two tablets two hours after breakfast and at bedtime. 

Caroid®’& Bile Salts Tablet -cizestant-choleretic-laxative. 


American Ferment Division, Breon Laboratories, Inc., New York 18, New York 


April, 1961 
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how 
shall 


she dress 
7 


she wants 
to know 


NOW 


eeseeeee eae eae Be 


vou 
can 


tell her 


(even in the 


first week) 
with 


ro-Duosterone 


anhydrohydroxyprogesterone, 50 mg. 
ethinyl estradiol, 0.03 mg. 


per tablet 


the 3-day, oral test for early diagnosis of pregnancy 


If she is not pregnant, and has previously had 
regular menstrualcycles, withdrawal bleeding will 
occur within a few days after PRo-DUOSTERONE 
(1 tablet q.i.d. for 3 days). In functional 
amenorrhea, regular cycles are often restored. 


If she is pregnant, no progesterone withdrawal 
bleeding can occur. PRO-DUOSTERONE actually 
protects pregnancy, and may be indicated to 


help improve implantation in habitual abortion 
. a Safe, physiologic method . . the con- 
venient PRO-DUOSTERONE test has proved highly 
accurate (95.2% in 1,553 clinical studies) as 
early as a week after the first missed menses 
when animal tests cannot be considered valid 
Supplied: Bottles of 24 tablets. 
1. Hayden, G.E.: Am. J. Obst. & Gynec. 76:271, 1958 


—( ROUSSEL )}— Roussel Corporation, 155 East 44th Street, New York 17, N.Y. 
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Tin postmenopausal vaginitis 
in vaginal plastic surgery 


ORTHO* 


> ienestrol 


vaginal estrogen therapy 


builds vaginal epithelium 
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effective 
therapy 
in the 
critical 


pH 


Massengill Powder 


The buffered acid vaginal douche with low surface tension 


The normal pH of the vagina (3—4.5) inhibits the growth of most 
I 
pathogens, but several factors such as menstruation and vaginal in- 


fections may cause the vaginal PH to rise... thus promoting greater 
growth of pathogens. 


A simple acid douche will restore normal vaginal pH, but it is quickly 
neutralized by the alkaline mucosa and pH rises again. An effective 
therapeutic agent must be buffered to maintain the pH for several 


hours and must also be able to penetrate the folds of the vaginal 
mucosa for effective cleansing. 


FORMULA: Ammonium Alum, Boric Acid, Phenol, Eucalyptol, 
Berberine, Menthol, Thymol and Methyl Salicylate. 


ZONE 


A Massengill Powder douche 


provides effective therapy 


because it: 


RESISTS NEUTRALIZING 


The buffered acid douche solution of Massengill 
Powder (pH 3.5-4.5) resists neutralizing. And 
this normal, low pH is maintained for 4 to 6 hours 
in ambulant patients . . . and as long as 24 hours in 
recumbent patients. 


INHIBITS PROPAGATION OF PATHOGENS 


Low pH of Massengill Powder solution inhibits 
propagation of monilia, trichomonas vaginalis and 
pathogenic bacteria while simultaneously pro- 


moting growth of beneficial Déderlein bacilli. 


PENETRATES VAGINAL MUCOSAL FOLDS 


Low surface tension of Massengill Powder solution 


is 50 dynes/cm. (vinegar is 72 dynes/cm.). This 
enables it to penetrate and cleanse folds of the 
vaginal mucosa. And this low surface tension makes 
cell walls of infecting organisms more susceptible 
to therapy. 


WON’T DEVELOP RESISTANT STRAINS 

Because normal pH is restored, normal environ- 
ment is created . . . pathogens can’t thrive . . . re- 
sistant strains can’t develop as with antibiotics. 


IS ACCEPTABLE TO PATIENTS 


Clean, refreshing fragrance of Massengill Powder 
is acceptable to the most fastidious. Solutions are 
easily prepared, convenient to use, nonstaining.. . 
also mildly astringent and soothing to uiflamed 
mucosa. 


Write for samples and literature 


THE S.E. Mi COMPANY 
BRISTOL, TENNESSEE 
KANSAS CITY « NEW YORK « SAN FRANCISCO 
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Infectious folliculitis with secondary impetiginization treated with FURACIN-HC Cream 
—6 days later improved and discharged. 


Pyodermas: 
fight 
infection, 
facilitate 


healing’ 
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In clinical use for more than 13 years and today the 
most widely prescribed single topical antibacterial, 
Furacin retains undiminished potency against patho- 
gens such as staphylococci that no longer respond ade- 
quately to other antimicrobials. Furacin is gentle, non- 
toxic to regenerating tissue, speeds healing through 
efficient prophylaxis or prompt control of infection. 
Unique water-soluble bases provide thorough penetra- 
tion, lasting activity in wound exudates, without “seal- 


ing” the lesion or macerating surrounding tissue. 


‘ the broad-spectrum ® 
bactericide exclusively 
for topical use 


brand of nitrofurazone 


in dosage forms for every topical need 


Soluble Dressing / Soluble Powder 
Solution /Cream /HC Cream 

(with hydrocortisone) / Vaginal 
Suppositories / Inserts / FURESTROL® 
Suppositories (with diethylstilbestrol) 
Special Formulations for Eye, Ear, Nose 
EATON LABORATORIES 

Division of The Norwich Pharmacal Company 
NORWICH, NEW YORK 
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brand of bisacody tablet 


and suppositories 


the laxative 
witha 


bibliography 
Geigy 


The extensive bibliography* on Dulcolax, amounting 
to almost 100 clinical reports, strongly affirms its 
Clinical advantages. 


Induces Natural Evacuation 

The action of Dulcolax is based on simple reflex pro- 
duction of large bowel peristalsis on contact with the 
colonic mucosa. As a result, stools are usually soft 
and well formed and purgation is avoided. 


Predictable Action 
With Dulcolax tablets action is almost invariably ob- 


tained overnight...with suppositories action occurs 
within the hour. 


April, 196i 


Wide Application 

Dulcolax is as well adapted to preparation for radio- 
graphic and operative procedures as it is to the treat- 
ment of constipation. 


*Detailed literature, including complete bibliography, 
available on request. 


Dulcolax®, brand of bisacodyl: Tablets of 5 mg. and 
suppositories of 10 mg. Under license from C. H. 
Boehringer Sohn, Ingelheim. 


Geigy Pharmaceuticals 


Division of Geigy Chemical Corporation 
Ardsley, New York DU 568-60 
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Dulcolax 


RAMSES* prophylactics— 
to prevent re-infection in 
vaginal trichomoniasis. 


Confirming the views of many others,**® 
Romney* has recently pointed out that 
Trichomonas may be harbored asympto- 
matically in the male and transmitted 

to the female to produce a resistant 
vaginitis; and that ‘‘... therapy which 
is directed solely towards the female 
patient is unrealistic and ineffectual.’’ 
For this reason, the husband’s coopera- 
tion must be enlisted in order to end 


this cycle of infection and re-infection. 


Husbands appreciate 
RAMSES, 

the prophylactic with 
“built-in” sensitivity. 


The exquisite sensibility preserved by 
this tissue-thin, natural gum-rubber 
sheath of amazing strength and solid 
clinical reliability places RAMSES 
almost out of human awareness. Without 
imposition or deprivation for the sake 
of cure, the routine use of RAMSES 
with ‘‘built-in’’ sensitivity is readily 
adopted, even by the husband who fears 
loss of sensation. 


1. Karnaky, K. J.: South. M. J. 51:925 
(July) 1958. 


2. Giorlando, S. W., and Brandt, M. L.: 
Am. J. Obst. & Gynec. 76:666 (Sept.) 1958. 


3. Davis, C. H., and Grand, C. G.: Am. J. 
Obst. & Gynec. 68:559 (Aug.) 1954. 


4. Romney, 8. L.: M. Se. 8:235 (Aug. 25) 1960. 


JULIUS SCHMID, INC. 
423 West 55th Street 
New York 19, N.Y. 
Pp R O PHYLAC i I C S RAMSES is a registered trade-mark of Julius Schmid, Inc. 
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for pre- and postnatal 
lower urinary tract 
infections consider the 
safety and efficacy of 


MANDELAMINE 


brand of methenamine mandelate 
the urine-specific antibacterial 


Mandelamine’s demonstrated safety makes it the 
ideal drug to eliminate lower urinary tract infections 
complicating pregnancy or the puerperium. By its 
antibacterial action in the urine, Mandelamine also 
helps prevent ascending pyelonephritis. 

Urine-specific Mandelamine destroys most urinary 
pathogens (including many strains resistant to anti- 
biotics and sulfonamides) without producing resist- 
ant mutants. Sensitization and superinfections do 
not occur after prolonged use, and Mandelamine is 
economical therapy. 


Dosage: Adults—‘Iwo Mandelamine Hafgrams four 


times a day. Precautions: Mandelamine is contra- 
indicated in patients with renal insufficiency and/or 
severe hepatitis. An occasional patient may experi- 
ence gastrointestinal disturbance. Supplied: Man- 
delamine Hafgram® tablets (0.5 Gm.), and pleasantly 
flavored Mandelamine Suspension. 


Full dosage information, available on tequest, 
oe: should be consulted before initiating therapy. 


mokers of 


TEDRAL GELUSIL PROLOID PERITRATE 


MORRIS PLAINS, 
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and control of these “Problems of Pregnancy” 
e NAUSEA e VITAMIN : 
e ANEMIA AND MINERAL 

e LEG CRAMPS DEFICIENCY 


Soluble Phosphorous Free Calcium, High Pyri- 
doxine, Vitamin B-12, Ferrous Gluconate plus 
Catalyst. 

Recommended Dosage: 4 Tablets per day 
Samples Upon Request 


ESS IO 


Quality through Contrel ° PHARMACAL CO. SAN ANTONIO 6, TEXAS | 


y WHITE COTTON GOWNS 48” Long—O.K. for X-Ray 


#2G—Crinkle Cloth requires NO IRONING 


_.__Size 1 small (blue ties) —42” Actual 
COLOR ved TIES SIZE _.._Size 2 medium (white ties) —52” bust of 
2 is best size 3 large (pink ties) —60” gowns 


Pay with order and we pay postage. 
TECKLA, Box 863, Worcester, Mass. Phone PL 2-5236 


Send: 
6 for $14.75 12 for $27.00 24 for $53.00 Ties—40 yds. for $1.00 
Size 3. BACK OPEN 24” 48” 
On Duty in 50 States. “100% Cotton” TECKLA Since 1915 


CHANGING YOUR ADDRESS? 


WANTED—Full-time associate in Obstetrics and 
When you move, please— 


Gynecology; 317 bed general teaching hospital 


(1) Notify us to change your address—allow us six weeks 


and large diagnostic clinic located in the East. to make the change. 
New Obstetrics wing now under construction. (2) Mention the name of this Journal. (We publish 
twelve periodicals. ) 
All departments adequately staffed by full-time (3) old possible, return the 
res ti the enve i yhich we sent 
Board certified M.D.’s and Ph.D.’s. Please give 
(4) Give us your new address—complete—including the 
full summary of qualifications when answering. 
Reply to Box AM, American Journal of Ob- (5) Please print your name and address. 
stetrics and Gynecology, 3207 Washington Thank You! 
Bivd., St. Louis 3, Missouri. Circulation Department, The C. V. Mosby 


Company, Publishers, 3207 Washington Blvd., 
St. Louis 3, Mo 
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fess fst 
SRENA TAD MANAGEMENT 


Menopausal distress: a syndrome involving all three levels of the autonomic nervous system 


April, 1961 


for function / / / 
disorders of the 


SPACETA BS* 
stabilizes the entire autonomic nervous system 


(withoul disturbing ¢ halance 


CORTICAL 
LEVEL: 

Bellergal relieves 
anxiety, irritability, 
insomnia, headache, 
excessive fatigability 


SYMPATHETIC 
LEVEL: 

Bellergal relieves 
hot flashes, 
palpitations, 
tachyeardia, 

‘ tremor, sweats 
PARASYMPATHETIC | 
LEVEL: 

Bellergal relieves 
nausea, hiypersalivation, 
faintness 


BELLERGAL SPACETABS —Bellafoline* 0.2 mg., 
ergotamine tartrate 0.6 mg., phenobarbital 
40.0 mg. Warning: May be habit forming.. 
(Color: Granular pattern of green, apricot 

and lemon yellow; compressed.) 


BELLERGAL TABLETS —Bellafoline* 0.1 mg., 
ergotamine tartrate 0.3 mg., phenobarbital 
20.0 mg. Warning: May be habit forming. 
(Color: Rose beige, sugar-coated.) 

Dosage: 3 to 4 daily. In more resistant cases, 
dosage begins with 6 tablets daily 

and is slowly reduced. 


*LEVOROTATORY ALKALOIDS OF BELLADONNA, AS MALATES. 


Dosage: 1 in the morning, and 1 in the evening. 
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The nutritional statements made in this advertise- 
ment have been reviewed by the Council on Foods 
and Nutrition of the American Medical Associa- 
tion and found consistent with current authorita- 


tive medical opinion. 
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Where do eggs fit in day-to-day eating and in 
dietotherapy? 

In the normal diet, eggs as the heart of a 
traditional American breakfast, as the main dish 
of a hearty luncheon or supper, as garnish for 
vegetables and salads, or as ingredients in cook- 
ery, provide many essential nutrients: protein 
of unexcelled quality, a significant amount of 
polyunsaturated linoleic acid, and needed vita- 
mins and minerals. 

In dietotherapy, when the need to maintain 
adequate nutrition is paramount, eggs are given 
an important place in many diets. The impor- 
tance of their nutritional value and the ease with 
which they are digested are reasons why eggs 
are retained in the diet, even when reduced fat 
intake is recommended. 


Two Eggs Provide:* 


13 Gm. 

1 Gm. 

Fats (total lipids). ........ 12 Gm. 

Fatty acids 

Saturated (total).... 4 Gm, 
Unsaturated 

Clete 5 Gm, 

Linoleic acid....... 1 Gm. 


Vitamins present: A, D, E, K, B;, Bo, Be, Bis, 
pantothenic acid, niacin, folic acid, biotin. 
Minerals present: Calcium, phosphorus, so- 
dium, potassium, chlorine, sulfur, iron, iodine, 
manganese, magnesium, zinc, copper. 


*U. S. Department of Agriculture Home 
and Garden Bulletin No. 72, Sept. 1960. 


Poultry and Egg National Board 


8 South Michigan Avenue, Chicago 3, Ill. 
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IMPROVED 
stainless steel 


INSTRUMENTS 


Y DE LEE HILLIS’ 
Of Foetal Heart Stethoscope 


e All stainless spring steel band for 
tarnish-free life and secure fit. Replace- 
able leather forehead pad for comfort 
and cleanliness. Non-chill rubber rim to 
cushion chestpiece and reduce external 
sound. This stethoscope permits the 
physician to keep hands free for obstet- 
rical preparation, while following foetal 
heartbeat. Catalog No. A-136. 


PEDERSON’S 
Child Size Vaginal Speculum 


e Dimensioned for the examination of 


children (blades only one-half inch 
wide), this Pederson Vaginal Speculum 
answers the physician’s need for a qual- 
ity instrument designed expressly for 
this purpose. One of a great variety of 
stainless steel designs made by D-P, 
world’s largest manufacturer of non- 
illuminated specula. Specify by Catalog 
No. F1190. 


Dittmar penn 


ila. 44, Pa. 
MANUFACTURERS AND WHOLESALERS 


April, 1961 


NATIONAL HEADQUARTERS + TUCSON, ARIZONA 


Changing Your Address? 


When you move, please— 


(1) Notify us to change your address— 
allow us six weeks to make the 
change. 


(2) Mention the name of this Journal. 
(We publish twelve periodicals.) 


(3) Give us your old address. If possi- 
ble, return the addressed portion of 
the envelope in which we sent your 
last copy. 


~ (4) 


Give us your new address—complete 
—including the Postal zone number. 


(5) Please print your name and address. 


Thank You! 


Circulation Department, The C. V. Mosby 
Company, Publishers, 3207 Washington 
Blvd., St. Louis 8, Mo. 
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for an ideal 
prepartum/preoperative state 


Vistaril 


PARENTERAL SOLUTION 


a well-tolerated, general-use tranquilizer with 
specific antiemetic and narcotic-sparing qualities 


VISTARIL prepartum... VISTARIL preoperatively... 


allays apprehension and fear allays anxiety and fear 
without impairing ability without depression of vital 
to cooperate during labor functions!2 

and delivery! 


reduces narcotic requirements permits substantial 
and incidence of narcotic- reduction in meperidine 
well-being® | induced respiratory depression; _ or other narcotics with rare 
( Pfizer) helps control nausea and incidence of hypotension, 
— vomiting; shortens stay in respiratory depression, or 
PFIZER LABORATORIES recovery room!2 other untoward effects; 


Science 
for the world’s 


Division, 
Chas. Pfizer & Co., Inc. 
Brooklyn 6, New York 


relaxes skeletal muscle and 
smooths recovery; helps 
control 


...and when administered postpartum or after surgery, VISTARIL 
maintains tranquility and helps control nausea and vomiting 


Acad. Gen. Practice, Sept., 1960. 
th., New York, Oct. 4-7, 1960. 


I 
» and Benson. R entif Exhibit. | noi 
A L entif Exhibit Ar Anes 
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ISTARIL Parenteral Solution is hy- 
roxyzine hydrochloride. 

Jsed preoperatively and postpartum, 
ISTARIL controls anxiety and fear, helps 
vevent emesis and smooths recovery. By 
educing narcotic requirements substan- 
i\ially, VISTARIL helps. to avoid narcotic- 
induced respiratory depression and hypo- 
tension, VISTARIL’s calming effect usually 
does not impair discrimination, and is ac- 
companied by direct and secondary muscle 
relaxation. No toxicity has been reported 
with VISTARIL, and it has a remarkable 
record of freedom from adverse reactions. 


INDICATIONS: In addition to pre- and 
postpartum and pre- and postoperative 
tension and emesis, VISTARIL is clinically 
effective in other anxiety and tension 
states, senility, anxiety associated with 
various disease states, alcoholism, certain 
functional arrhythmias, and pediatric 
behavior problems. 


ADMINISTRATION AND DOSAGE: VISTARIL 
dosage varies with the state and response 
of each patient, rather than with weight, 
and should therefore be individualized by 
the physician for optimum results. The 
usual dosage in prepartum and preopera- 
tive sedation is 25-50 mg. I.M. or I.V. q. 
4h., p.r.n. Orally, up to 400 mg. per day 
in divided doses. 


SIDE EFFECTS: Drowsiness may occur 
in some patients; if so, it is usually transi- 
tory, disappearing within a few days of 
continued therapy or upon reduction of 
dosage. Dryness of mouth may be encoun- 
tered at higher doses. 


PRECAUTIONS: The potentiating action 
f hydroxyzine should be taken into ac- 
‘ount when the drug is used in conjunc- 
ion with central nervous system depres- 
ants. Do not exceed 1 cc. per minute I.V. 
’o not give over 100 mg. per dose I.V. 
‘arenteral therapy is usually for 24-48 
ours, except when, in the judgment of 
he physician, longer-term therapy by this 
oute is desirable. 


SUPPLIED: VISTARIL Parenteral Solu- 
ion (hydroxyzine hydrochloride) — 10 cc. 
ials, 25 mg. per cc.; 2 cc. ampules, 50 mg. 
er cc. VISTARIL Capsules (hydroxyzine 
vamoate) —25, 50, and 100 mg. VISTARIL 
Oral Suspension (hydroxyzine pamoate) — 
25 mg. per 5 cc. teaspoonful. 


More detailed professional information 
available on request. - 


April, 1961 


¢¢ Because the teeth develop as 
early as the ninety-second day 
of fetal life and the dentine and 
enamel are formed about the 
one hundred and ninety-fourth 
day, it is evident that prenatal 
as well as postnatal nutritional 
disturbances may be factors in 
the poor quality of teeth.??™ 


prenatal fluoride 


supplementation 


— Extensive evidence exists 
x that fluorides are highly 
effective and extremely 
safe in decreasing the 
incidence of dental caries. 


The greatest utilization of 
fluorine takes place during 
the second and third 
trimesters of pregnancy 
ro) and during infancy 
and early childhood... 
throughout the formation 
and calcification of 
deciduous teeth. 


RLuride 
Lozi-Tabs 


Each pleasantly-flavored loz- 
enge-tablet provides 1.0 mg. 
fluorine (as sodium fluoride) 
equivalent to 1.0 ppm F in 
drinking water. Available in 
bottles of 100. 

One LURIDE LOZI-TAB daily 
... partially dissolved in mouth 


before being swallowed ...af- 
fords both topical and systemic 
benefits of fluorine. CONTRA- 
INDICATED IN COMMUNI- 
TIES WITH FLUORIDATED 
DRINKING WATER. 


REFERENCES: (1) Thoma, K. H.: Oral Path. 
ology, ed. 4, St. Louis, 1954, The C. V. Mosby 
Co., pg. 371. (2) Feltman, R. and Kossel, G.: 
Science 122 :560, 1955. (3) Gedalia, A. et al.; 
J. D. Res. 38 :548-551, 1959. (4) Brezezinski, A. 
et al.: Ob. & Gyn. 15:329-321, 1960. (5) Blay- 
ney, J. R.: J. Am. Dental Assoc. 61 :76-79, 1960. 
(6) Hall, E. W.: GP 22:111, 1960. (7) Gedalia, 
A. et al.: Proc. Soc. Exp. Bio. & Med. 106: 
~ 148-9, 1961. 


HOYT PHARMACEUTICAL CORP. 
Newton 58, Massachusetts 


Please send me samples and literature on LURIDE i 
LOZI-TABS. 


Name. 


Address. 


City. State. 
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BEFORE 
BIRTH 


A Series of Nine 30 Minute Black and White 
FILMS 


A series designed for expectant mothers and 
presented by Dr. Anne B. Wagner, Chief of 
Maternal and Child Health Division, Pittsburgh 
Department of Health. 


33 


eae covered are: 
THE PHYSIOLOGY OF REPRODUCTION 
THE BEGINNING OF PREGNANCY 
THE FIRST VISIT TO THE DOCTOR 


NUTRITION AND DENTAL CARE IN 
PREGNANCY 


THE MIDDLE MONTHS OF PREGNANCY 
THE BIRTH OF THE BABY 
THE WEEKS AFTER BIRTH 


tt 


NET Film Service 
Audio-Visual Center 
Indiana University 
Bloomington, Indiana 


Please send detailed information on 
THE MONTHS BEFORE BIRTH 


Organization 
Name 
Address 


City Zone State 


No finer 
Mame 
contraceptives 


SINCE 1934 


WHITTAKER LABORATORIES, INC., PEEKSKILL, NEW YORK 


HAILED BY DOCTORS 
EVERYWHERE 


FOR SIMPLICITY, ACCURACY & SAFETY 


=) 4 


GRAFAX MODEL 


KYMOINSUFFLATOR 
FOR TUBAL INSUFFLATION 


* Permanent records—400 tests per roll 

* Standard cylinder contains CO, for 500 tests 
* Controlled adjustable maximum pressure 

* Lowest in cost—to buy, operate and maintain 
* Compact & portable—weighs only 15 lbs. 
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Send for descriptive literature 
GRAFAX INSTRUMENT $CO., Dept. G 
517 West 45th Street 
New York 36, N. Y. 
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Thanks to your prompt 
treatment and the 
smooth action of Deprol, 
your patient’s depres- 
sion is relieved and her 
anxiety calmed—often in 
two or three days. She 
eats properly, sleeps 
well, and her depression 
no longer complicates 
your basic regimen. 


Lifts depression...as it calms anxiety! 


For pregnant, postpartum and menopausal patients — 
a smooth, balanced action that lifts depression 
as it calms anxiety...rapidly and safely 


Balances the mood—no “seesaw” effect of 
amphetamine-barbiturates and ener- 
gizers. While amphetamines and energizers 
may stimulate the patient — they often 
aggravate anxiety and tension. And 
although amphetamine-barbiturate combi- 
nations may counteract excessive stimula- 
tion — they often deepen depression. 


In contrast to such “seesaw” effects, Deprol 
lifts depression as it calms anxiety. 


Dosage: Usual starting dose is 1 tablet q.i.d. When necessary, 
this may be gradually increased up to 3 tablets q.i.d. 
Composition: 1 mg. 2-diethylaminoethy] benzilate hydrochloride 
(benactyzine HCl) and 400 mg. meprobamate. 
Supplied : Bottles of 50-light-pink, scored tablets. Write for 
literature and samples. 


Acts swiftly—the patient often feels better, 
sleeps better, within two or three days. 
Unlike most other antidepressant drugs, 
Deprol relieves the patient quickly — often 
within two or three days. 


Acts safely—no psychotic reactions. 

Deprol does not cause hypotension, tachy- 
cardia, jitteriness, or liver toxicity. It can 
be safely administered with basic therapy. 


“Deprol* 


WALLACE LABORATORIES 
Cranbury, N. J. cD-759 
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on the pathogenesis 
of pyelonephritis: 


“An inflammatory reaction here [renal papillae] 
may produce sudden rapid impairment of renal 
function. One duct of Bellini probably drains 
more than 5000 nephrons. It is easy to see why a 
small abscess or edema in this area may occlude 
a portion of the papilla or the collecting ducts 
and may produce a functional impairment far in 
excess of that encountered in much larger lesions 
in the cortex.”! 

' The “exquisite sensitivity”? of the medulla to 
infection (as compared with the cortex), high- 
lights the importance of obstruction to the 
urine flow in the pathogenesis of pyelonephritis. 
“There is good cause to support the belief that 
many, perhaps most, cases of human pyelone- 
phritis are the result of infection which reaches 
the kidney from the lower urinary tract.’ 


to eraduate the pathogens no matter the pathway 


FURADANTIN 


brand of nitrofurantoin 


High urinary concentration @¢ Glomerular filtration plus tubular excretion @ Rapid antibacterial 
action @ Broad bactericidal spectrum @ Free from resistance problems @ Well tolerated—even 
after prolonged use @ No cross resistance or cross sensitization with other drugs 

Average Furadantin Adult Dosage: 100 mg. tablet q.i.d. with meals and with food or milk on retir- 
ing. Supplied: Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 5 cc. tsp. 


References: 1. Schreiner, G. E.: A.M.A. Arch. Int. M. 102:32, 1958. 2. Freedman, L. R., and Beeson, P. B.: Yale J. Biol. & j 
Med. 30:406, 1958. 3. Rocha, H., et al.: Yale J. Biol. & Med. 30:341, 1958. 


" NITROFURANS—a unique class of antimicrobials 
EATON LABORATORIES, DIVISION OF THE NORWICH PHARMACAL COMPANY, NORWICH, N. Y. 
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objective: 


full term 
fetus 


complication: 


threatened 
abortion 


indicated: 


Provera 


Here are five reasons why: 


Provera is the only commercially - available 
oral progestational agent that will maintain 
pregnancy in critical tests in ovariectomized 
animals. 

+ It is four times as potent (by castrate 
assay) as any other progestational agent. 

- No significant side effects have been encountered. 

¢ It is available for both oral and parenteral 
administration 

* Provera gives the economy of effective action 

from small doses. 


Brief Basic Information 


@ Oral Provera* Depo-Provera** 
Description Upjohn brand of medroxy- Aqueous suspension, 
progesterone acetate. 50 mg. Provera per 


c., for intramuscu- 
lar injection only. 


Indications Threatened and habitual Threatened and ha- 
abortion, infertility, dys- bitual abortion, en- 
menorrhea, secondary dometriosis. 


amenorrhea, premen- 
strual tension, functional 
uterine bleeding. 


Dosage 10 to 30 mg. daily until 50 mg. |. M. daily 
Threatened acute symptoms subside. while symptoms are 
abortion present, followed by 

5 mg. weekly 


through ist trimes- 
ter, or until fetal 
viability is evident. 


Habitual 
abortion 
1st trim. 10 mg. daily. 50 mg. 1.M. weekly. 
2nd trim. 20 mg. daily. ‘ 100 mg. I.M. q. 2 
wks. 
3rd trim. 40 mg. through 00 q. 2 
8th month wks, through 8th 
month. 

Supplied: 2.5 mg. scored, pink tab- Sterile aqueous sus- 
lets, bottles of 25; 10 pension for intra- 
mg. scored, white tab- muscular use only. 
lets, bottles of 25 and 50 mg. per cc., in 
100. 1 cc. and 5cc. vials.t 


Precautions: Clinically, Provera is well tolerated. No significant un- 
toward effects have been reported, Animal studies show that 
Provera possesses adrenocorticoid-like activity. While such adreno- 
corticoid action has not been observed in human subjects, patients 
receiving large doses of Provera continuously for prolonged periods 
should be observed closely. Likewise, large doses of Provera have 
been found to produce some instances of female fetal masculiniza- 
tion in animals. Although this has not occurred in human beings, 
the possibility of such an effect, particularly with large doses over 
a long period of time, should be considered. a 
Provera, administered alone or in combination with estrogens, 
should not be employed in patients with abnormal uterine bleeding 
until a definite diagnosis has been established and the possibility 
of genital malignancy has been eliminated. 


+Each cc. of Depo-Provera contains: Medroxyprogesterone acetate, 
0 mg.; Polyethylene glycol 4000, 28.8 mg.; Polysorbate 80, 
1.92 mg.; Sodium chloride, 8.65 mg.; Methylparaben, 1.73 mg.; 
Propylparaben, 0.19 mg.; Water for injection, q.s. 


The Upjohn Company, Kalamazoo, Michigan 
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The principle that makes 


a duck sink... produces 
soft, normal stools 


in functional constipation 


Water doesn’t roll off this duck’s back . . . because the 
water is Surfak-treated. Surfak decreases interfacial 
tension between water and oil... penetrates the nat- 
ural oils in the feathers, permits water absorption, 
adding weight so that the duck sinks. 

Similarly, in functional constipation, Surfak 
quickly permeates the heterogeneous fecal mass. The 
superior surfactant action of calcium bis-(dioctyl sul- 
fosuccinate) reduces the interfacial tension between 
the aqueous and lipoid phases of the intestinal content 
to minimal values. The result is soft homogeneous 
feces which are easily moved to evacuation, naturally. 


Adults: One 240 mg. Surfak capsule daily. 


Children (and adults with minimal needs): One to three 
50 mg. Surfak capsules daily. 


240 mg. Surfak capsules in bottles of 15 and 100. 50 mg. 
Surfak capsules in bottles of 30 and 100. 
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LLOYD BROTHERS, INC 


CINCINNATI 3, OHIO 
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... CYCLEX supplies 


the effective relief of meprobamate for nervous. 
ness, irritability, tension, nausea, malaise, insomnié 


HYDRODIURIL® 
HYDROCHLOROTHIAZIDE 


YC 
he symptoms of premenstrual tens 


ion 


blets, bottles of 100. Each tablet contains 25 mg 


of HYDRODIURIL (hydrochlorothiazide) and 200 mg. of meprobamate 


DOSAGE 


Usual adult dosage is one tablet once or twice ¢ 


MERCK SHARP & DOHME 
Division of Merck & Co., INC. 
West Point, Pa 


th premenstrual tens 


wi 


detailed information on use accompanying package or available on request 


CYCLEX and HYDRODIURIL are trademarks of Merck & Co., Inc. 


diuresis of HYDRODIURIL for rapid reduct 

for GI DISTRESS... CYCLEX affords quick: 
acting relief of nausea and bloating associ 
Before prescribing or administering CYCLEX, the physician should consul 


weight gain, breast fullness 


for EDEMA...CYCLEX prov 
for MOOD-CHANGES 


through the menstrual period. 


SUPPLIED:Ta 
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reduce the risk 
of neonatal hemorrhage 


vlephyton. 


vitamin K, 


“has amore prompt, more potent and more prolonged effect than the vitamin K analogues”’ 


e helps prevent hypoprothrombinemia, the most common cause of neonatal hemorrhage 
e helps reduce incidence of intracranial hemorrhage due to hypoprothrombinemia 


Supply: Tablets 5 mg.; bottles of 100. Emul- 
sion, l-cc. ampuls containing 10 mg. and 
50 mg. per ce.; boxes of 6 ampuls. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


*Council on Drugs: New and Nonofficial Drugs, Philadelphia, J. B. Lippincott Co., 1959, p 


m@c MERCK SHARP & DOHME, pivision or MERCK & CO., INc., PHILADELPHIA 1, PA. 


MEPHYTON tS A TRADEMARK OF MERCK & 
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‘ecause its components are 
ot precursors, but active en- 
ymes, ELASE quickly lyses fi- 
rinous material in serum, 
lotted blood, and purulent exu- 
ates. It does not appreciably 
ttack living tissue, nor have an 
‘vitating effect on granulation 
ssue in wounds.’ ELASE is use-« 

e ul in vaginitis and cervicitis, 

nd as adjunctive treatment 

rcervical erosion...surgical 
ounds...burns...chronic skin 
leerations...infected wounds 
fistulas...sinus tracts...ab- 
cesses...and ulcerative lesions 

f various types. 

Provides Prompt Sympto- 
atic Relief: 
One series 
f 129 pa- 
with 
ervical 


uthol- 

A gy of various kinds, including 
4 onspecific cervicitis, erosions, 
icerations, postpartum cervi- 
itis,and postelectrocauteriza- 


\ on lesions, the use of ELASE was 
llowed by complete healing 

69 per cent of cases, and par- 
al healing in 20 per cent.’ Fol- 
ming electroconization of the 
-rvix, ELASE helps to eliminate 
ne posteonization cervical 
lug, thus minimizing the dan- 
er of hemorrhage following 
ischarge of the plug.’ 


medical brochure for details of administration and 


KAGE INFORMATION: ELASE Ointment is supplied in 
m. and 30-Gm. tubes. Disposable vaginal applicators 
ipplicators) for instillation of ointment are available 
rately in packages of 6. ELASE is also supplied in rubber- 
thragm-capped vials of 30-cc. capacity for reconstitution 
t 10 cc. of isotonic sodium chloride solution. 


ERENCES: (1) Coon, W. W.; Wolfman, E. F. Jr.; 
e, J. A., & Hodgson, P- E.: Am. J. Surg. 98:4, 1959. 
Friedman, E. A.; Little, W. A., & Sachtleben, M. R.: 
J. Obst. & Gynec. 79:474, 1960. (3) Margulis, R. R.. 
Brush. B. E,: Arch. Surg. 65:511, 1952. (4) Personal 
numunications to the Department of Clinical Investigation, 
ke, Davis & Company, 1959, S446! 


FIBRINOLYSIN AND DESO} 
COMBINED, (BOVINE), PARKE-DAVIS 


for 

enzymatic 
debridement 
in certain 
gynecologic 
complications 


FIBRINOLYSIN 
to provide active 
enzyme for lysis 
of fibrin + 


DESOXY RIBONUCLEASE 
to lyse desoxyribo- 
nucleic acid in 
degenerating 
leukocytes and other 
nuclear debris 


PARKE-DAVIS 


PARKE, DAVIS & COMPANY, Detroit 32, Michigan 
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for effective progestational therapy—by mut 


(norethindrone, Parke-Day 


potent oral progestatic 


When given in small, oral doses, NORLUTIN has shown itself capable of producing clinica 
results comparable to those of parenterally administered progesterone and has therefo 
proved valuable in many hormonal disorders of menstruation and pregnancy. ‘Therapeutif 
efficacy in such cases may be attributed to the capacity of NORLUTIN for restoration of estroge 
progesterone balance. Through its more convenient route of administration, NORLUTIN al 


enhances patient cooperation...helps to maintain a more stable regimen. 


NORLUTIN (norethindrone, Parke-Davis), 17-alpha-ethinyl-19-nortestosterone, 5-mg. scored tablets. Indications: Progestation 
deficiencies. Dosage (assuming 28-day cycle): Amenorrhea, menstrual irregularity, functional uferine bleeding, infertility—5-20m 
daily starting the fifth day of the cycle, ending the twenty-third day. Allow 5 days for withdrawal bleeding to occur. Habitu 
abortion —5 mg. twice daily on positive pregnancy test, through thirty-eighth week. Threatened: abortion —20 mg. twice 

five days, then 5 mg. twice daily through thirty-eighth week. Premenstrual tension, dysmenorrhea—10 mg. once or twice dal 
starting in pre-ovulatory phase, ending with the twentieth to the twenty-third day. Endometriosis— Treatment extends 6 © 
months. Initially give 10 mg. daily for 2 weeks, increased by 10 mg. every 2 weeks up to 20 to 30 mg. daily. Pregnancy 

daily for 3 days in nonpregnant women will produce withdrawal bleeding within 2 to 4 days after cessation of therapy. rec 
Masculinization of the female fetus has been reported. Other side effects such as transient lethargy and nausea have als 
reported. Spotting before calculated onset may indicate insufficient dosage. Development of hirsutism, change of voice, ‘ 
have been reported as side effects. Supplied: 5-mg. scored tablets, bottles of 30. 


PARKE-DAVIS 


PARKE, DAVIS & COMPANY, Detroit 32, Michigan 
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PATIENTS WITH SEVERE URINARY PAIN WANT RELIEF I 


K PYRIDIUM 


brand of phenylazo-diamino-pyridine HCl 


‘Iwo Pyridium tablets t.i.d. relieve the pain 
of urinary infection in only 30 minutes. Dur- 
ing the first 3 to 4 days of therapy, Pyridium, 
prescribed along with any antibacterial of 
your choice, will make your patient comfort- 
able until the antibacterial reduces inflam- 
mation and controls the infection, 


AVERAGE DOSE: Adults—2 tablets t.i.d. Child 
12 —1 tablet t.i.d. supeiiep: 0.1 Gm. tablets 
50. PRECAUTIONS: Pyridium is con 


traindicated in patients wit 


renal insufficiency and/or severe 


hepatitis. Full dosage information, 


available on request, should be 


consulted beforeinitiating therapy. 
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ey Unless your practice is limited to 
bacteriology ...or your patients 


are all in the upper income : 
brackets... you have doubtless re- | 
ceived complaints about the cost 
of the medication you prescribe. 


what your patient 
olves...and gets 


Some of these complaints can probably be dismissed lightly as | 
coming from cranks, who would complain about your fee for a : 
midnight house call to save the life of a dying child. Others, how- ) 
ever, are made seriously by thoughtful patients and deserve an 
4 answer in kind. You know what the patient gets from his phar- 
macist because you have prescribed it. Do you also know that 
the average cost of a prescription is about $3.00? Only about one 
in 100 costs $10.00 or more, and g out of 5 of the prescriptions 
are under $3.00. These figures are based on retail prices. They 
include the manufacturer’s research, development, and manu- 
fac uring costs and all distribution costs of the wholesale and the 
ret.ul druggist. Only you and your patients can judge whether 
j ‘Ocay’s drugs at these prices represent a fair quid pro quo, an 
equitable balance between what is given and what is received. 


This message is brought to you by 138 producers of prescription drugs as 
a service to the medical profession and in the same spirit, it is carried 
by this publication. For additional information, please write Pharmaceu- 
tical Manufacturers Association, 1411 K Street, N.W., Washington 5, D.C. | 
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| MORE THAN 
THE 


Physicians know that in every pint of 
blood lie vital hidden treasures. 


Ba phe AMERICAN RED CROSS knows 
pais, too. Through the Blood Program, li- 
~~ censed by the National Institutes of Health, 

it provides 


@ whole blood to hospitals served by 
the program 


@ blood for national emergencies 


@ blood derivatives to physicians and 
hospitals .. . serum albumin, gamma 
globulin, fibrinogen, fresh-frozen 
plasma and packed red cells 


@ crude fractions for research 


Encourage donors to expand the availa- 
bility of life’s most precious fluid by giving 
blood wherever there are facilities for re- 
ceiving it. 
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*,..the most 
satisfactory drug 
for use at 
delivery in the 


suppression 
of lactation.” 


TACE 


(CHLOROTRIANISENE) 


In over 3,000 patients studied,** 
only 3 cases of refilling were 
reported. 

Withdrawal Bleeding Rare,"* 
since TACE, stored in body fat, 
is released gradually, even 
after therapy is discontinued. 


Dosage: 4 capsules daily for 7 days. 
Supply: Capsules containing 12 mg. TACE. 


References: 

1. Bennett, E. T., and McCann, E. C.: J. Maine 
M. A. 45:225. 2. Eichner, E., et al.: Obst. & 
Gynec. 6:511. 3. Nulsen, R. O., et al.: Am. J. 
Obst. & Gynec. 65:1048. 


TRADEMARK: TACE® 


THE WM. 8. MERRELL COMPANY 
CINCINNATI, OHIO * ST. THOMAS, ONTARIO 
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now in threatened premature delivery 


Davetil OB 


Brand of piperidolate hydrochloride, hesperidin complex and vitamin C 


maintains gestation / increases fetal survival rate 


“Dactil has been used as a preventive meas- 
ure with great success and with no untoward 
effects.’”” 


In a study of 618 pregnancies over a period 
of 4 years, premature births were reduced 
from 13.1% of 168 patients without Dactil 
to 4.7% of 450 patients with Dactil.? In the 
treated patients birth weights were increased. 


Dosage: 1 tablet q.i.d. from the beginning of preg- 
nancy in any patient with a history of previous 
difficulty. For more information send for Dactil-OB 
brochure. 


(1) Stephens, L. J.: Prevention of Premature Delivery: Am. J. Obst. 
& Gynec. 70:6 (June) 1958. (2) Stephens, L. J., in press. 72561 
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A new concept 


*k ‘eves itching and topical pain within minutes . . .“‘superior to any existing 
loca: anesthetic.’’! 


° ‘caine’ or a ‘quinoline’. Virtually non-irritating, non-allergenic, non-toxic 
-. ver @ million uses without a single verified case of sensitization.” 


* T: ¢ exclusive ACID MANTLE vehicle soothes sensitive skin, speeds healing and wards 
off recurrences by rebuilding the protective barrier of acidity that helps skin resist 
inflammation, irritation and infection. 


“wm le as Creme in ¥ oz. and 1 oz. tubes. 
"Reg. Th HCI (brand of lidocaine hydrochloride) in the exclusive ACID MANTLE}¢ vehicle. 
stra Pharmaceutical Products, Inc. U.S. Pat. No. 2,441,498. Reg. T.M. Dome Chemicals Inc. 
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Use, 53. 2. Wiedling, S.: Xylocaine, The Pharmacological Basis For its Clinical 
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...does she know you can help her? 


Many patients are unaware that their physician is the best source of contraceptive advice. 
Your prescription for Delfen or Preceptin assures her the simplest yet most effective contra- 
ceptive protection available. Accurate tests* for spermicidal potency, as well as years of clinical 
use, demonstrate that ORTHO contraceptive products are instantaneously spermicidal. The 
choice between Delfen and Preceptin is one of individual esthetic preference. 


LDelfenm  Preceptin 


vaginal cream vaginal < 


PRESCRIBED WITH CONFIDENCE FOR SIMPLE, EFFECTIVE CONTRACEPTION 


*The spermicidal potency of all ORTHO products is controlled by the Titration Test and the Sander-Cramer Tes’, 
which more closely duplicate vaginal conditions during coitus than other tests. 
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While every precaution is taken to insure accuracy, we cannot guarantee against the possibility of an 
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CONSISTENT 
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antibacterial, antimonilial, antitrichomonal effects—optimal dispersion, prolonged retention 


85% success:'? Triburon Chloride—the clinically proven microbicide — provides rapid 


symptomatic relief as well as control of trichomonal, monilial and non-specific vaginitis. 
In one study,' discharge, itching and burning disappeared in 67 of 73 women after only 3 
or 4 applications; after two weeks, cultures were negative in 61 patients. Similar results 
were noted in another series of 55 women.2 


now available in two forms 


New TRIB VAGINAL SUPPOSITORIES provide the efficacy of Triburon Chloride in a 
water-soluble, self-emulsifying base that enhances dispersion and prolongs therapeutic 
effects, even in the presence of profuse discharge. TRIB VAGINAL SUPPOSITORIES 
are provided with reusable plastic applicators. 


Proven TRIB VAGINAL CREAM—white, nonstaining, virtually non-irritating to the vagi: al 
mucosa, with no hint of medicinal odor. Disposable applicators are supplied with the cree ”. 


Indications: TRIB VAGINAL SUPPOSITORIES and TRIB VAGINAL CREAM for NEW 


vulvitis and vaginitis due to Trichomonas vaginalis, Candida albicans, Hemophilus 
contains Triburon Ct 


vaginalis as well as mixed Infections; after cauterization, conization and irradiation, 
loride 0.1 
i & Suppositor es 
Vaginal Cream & Suppositor ¢ 


= ROCHE References: 1. N.Mulla and J.J.McDonough, Ann.New FORMERLY TRIBURON VAGINAL CREAM 
LSS) casorartories York Acad. Sc., 82: (Art. 1), 182, 1959. 2. L. E. Savel, decisive microbicidal therapy in a delicate matter 
Oivision of Hoffmann-LaRoche inc. D.B. Gershenfeld, J. Finkel and P. Drucker, Ibid., p.186. not an antibiotic - not a nitrofuran 


for surgical and postpartum treatment. Therapy may be continued during pregnancy 
and menstruation. 

Supplied: TRIB VAGINAL SUPPOSITORIES—Boxes of 24, with reusable applicator. 
TRIB VAGINAL CREAM —3-ounce tubes with 18 disposable applicators. Consult 
literature for dosage requirements, available on request, before prescribing. 
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Over 600,000,000 


effective, well-toler- 
ated antihypertensive 


‘therapy... 


auwiloid 


alseroxylon, 2 mg. 


is still unexcelled 


Just 
two tablets 
at bedtime 


Eight years of continuous use... 
prove enduring patient-accept- | 
ance and physician-satisfaction 
with RAUWILOID... without any re- 
visions of claims, changes of dosage, 
or additional side actions encountered. 


Rauwiloid is an original development of [Rte] 
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